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FOREWORD

The pursuit-of "a vigorous research and development program to provide renew-
able and other resources to meet U.S. energy needs in the next century" is .an
important objective of President Carter's National Energy Plan. A highly educated
and motivated .pooI of engineers and scientists must be availabtefor energy
research and development if this objective is to be achieved.

The present report provides, for the first time information about the number and
characteristics of doctoral level en ineers and scientists in primarily energy-related
activities. These data for the year 19 'II become part of the data base for a.,
program of continuing studies on the 'errip ment and utilization of all scientisti
and engineers involved jn energy- related, act ies. Information from these studies
will help indicate the actions necessary to e s e that adequate numbers of quali-
fied doctoral revel scientists and engineers =re = vailable when needed to develop
the nation's energy respurces and 1echnolbeie

Special recognition goes to Larry M. Blai , 1 k Ridge Assogiated Universities,
who is responsible for the analysis and prep ration of this report; end to thci
NatiOnal,Acad6Ry of SciencesNational Resea ch Councll for their assistance in
data tabulations': 4
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HIGIJLIGHTS ENERGY-RELATED DOCTORAL SCIENTISTS AND ENGINEERS, 1975
*Energy-Related and Total Doc ral Employment v )d

I °Nearly 8 percent (20,850 o 63,000) of the employed doctoral scientists and
engineers in the United Stat in 1975 indicated they spent a significant portion
of their professional time in energy- and fuel-related activities:

Among the doctoral engineers and the earth, environment, and marine scientists,
22 percent and 20 percent, respectively, were energy-related.

Among the doctoral physical scientists, 12 percent were energy-related, but
among doctoral life, social, and other scientists, only 2 pert ht were energy-
related.

,

. .,

:"'Degree Specialties and Employment Fields .,

Almost 80 percent of the energy-related scientists and engineers' had doctorate i
degree specialties in engineering or physical science compared with.approxi-
mately.40 percent Of all doctoral scientists and engineers.

Seventy-three per'cent of the energy-related doctorates were working as either
engineers or physical scientists compared withrly 35 perce?t of the total
doctoral population working as engineers or physical scients.

High proportions of doctoral scientists and engineers employed in thp following
fields were engaged in energy-related activities: plasma physics (62 percent),
thermodynamics and material properties chemistry (45 percent), geophysics
(44 percent), applied geblogy (42percent), nuclear engineering (68 percent), fuel
technology/petroleum engineering (84 percent), and mining engineering (60

' , percent). . -

Field Switching

Both the total population of doctorates and the energy-related population re-
ported that about tour out of five individtials were working in the Same employ-

. ment field as their degree specialty.
.

Among the various degre specialties, however, differenceS existed between
the energy-related, populatibn and the total doctoral pdpulation in thepercentage
working in the corresponding employment fields. For example, 89 percent of
the energy-related population who earned their doctoral degree in engineering
were employed as engineers compared with 84 percent of all doctorates; 65
percerft of the energy-related population who earned their doctoral degree in
mathematics were employed as mathematicians compared with 86 percent forall
doctorates.

Primary Work Activity

Fort/Jive percent,o1 the energy-related p pulation reported research or develop-
ment as their primary work activity viers s 32 percent of all doctoral scientists

_' and engineers. ' . ,

I
i .

Thirty percent of the energy- related populatim. reported management or ad-
ministration as their primary work activity versus' 20 percent of doctoral
scientists and engineers:

ste

Ten percent of the energy-(elated population reported teaching as their primary
work activity versus 36 percent of all doctoral scientists and engineers.

Type of Employers

Among the energy-related population, 56 percent worked in business or industry
and 28 percent worked in educational institutions; in the total doctoral popula-,
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tiori, 25 percent worked in business or industry and58 percent worked in educe-
.

tional i 'stitutions. , ,

, . .

. -. ,

Geograp is Location of Employinents
. A

The S uthwest, Mountain, and Pacific regions had relatively more employment
(40 p rcent) of the energy-related doctoral scientists and -engineers than of the
total opulation of doctoral scientists and engineers (28 percent). California had
the ost energy-related doctoral scientists and engineers With 3000 (1.4 percent),

A Tex s wassecond with 1890 (9 perCent). ..
oi

Saler es ,
.

, ir .

. ,

. . ,

Th median salary for all energy - related doctorates was 12 percent higher than
the median' salary for all ,doctoral scientists and engineers ($25,100 versus
$2 100)..Median salaries were higher for energy- related dOctorates in all em-
plo rent fields except civil engineering.

-1 U.S. Goifernment Support
. .

Forty-s ven percent of the energy-related doctorates-received U.S. government
support versus 43'percent for all doctoral scientists and engineers.

/,
Twenty-f r percent Of the energy-related doctorates received support from the/

,
5nergy R earch and Development Administration ERDA) compared with 4
percent in t e total population of doctoral scientists and engineers. The National

'Science Fo dation provided support to 8 percent and the Department of
Defense to 7 'ercent of the energy-related doctorates Who received U.S. govern-
ment

o
support. - \ -...

. \ .

ERDA at least rtially supported 10,954 doctoral scientists and erigirreers in
1975. Physicists and engineers accounted for 33 percent and 30 percent,
respectively, of th doctorates receiving ERDA support. SligHtly,over one-half
of the doctorates receiving ERDA support were employed in educational
institutions.

Minorities, Women, and, Non -U.S. Citizens

Compared with all doCtoral scientists and engineers, relatively fewer of the
energy-relatecl population indicated their race/ethnicity as white, black, Ameri-
can Indian, or Hispanic, and relatively more indicated Oriental or other Asian:

88.1 percent white among energy4lated v sus 89.4 percent among the totals

0.5 percent black, American Indian, or His ic among energy-related versus
1.6 percent among the total

7.7 percent Oriental or other Asian among energy-related vtrsus 5.0 percent
among. theytotal -

Only 1.5 percent bf thJ energy-related population were women comp.ar ed with
,

8.5 percent for all doctocal scientists and engineers. Even infields haAng higher
percentages of women, the.energy-related population hail relatively fewer.

Nearly 9 percent of the energy-related doctorates were non-U.S. citizens verses
approximately. 6 percent in the total population of doctoral scientists- and
engineers.

A su bstant'iarportion of the differences in the percentages for mindrifles, womien,
aril non-U.S. citizens dan be attributed to the relative concentration of rgineers
an&physical scientists within the energy-related population.There arOrelatively
fewer blacks, Hispanics, American Indians, and women but rellttively more
Orientals, other Asians, and non-U.S. citizens in engineering and physical,,
science.

7
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CHAPTER 1.

'ntroduction and Dita Base Descriptio-n

In recent years, a growing concern has emerged over the adequacy of future
energy resoUrces.'In. response to this concern, the nation is currently expending
considerable effort to analyze and debate need for various policies and pro-
grams to influence the future mix of energy roduction;--utilization, and conserva-
tion.

The United States Energy Research and I

Development Administration (ERDA)
is developing an expanded data base to encompass the scientific, engineering, and
technical personnel engaged in energy-related activities. These.d ta are used for
manpower research and to develop policy recommendations to hip meet energy

iprogram needs, especially in research, developm,ent, and denionst tionactivitie
This report provides information on one segment of erie,rgy-ralate manpo in
the nation: doctoral level scientists and engineers who indicated that t ey devoted
a significant_ proportion of their professional time to energy-related activities in
1975.

1.1 Data Source and Scope

This report was developed from data tabulations provided by the National
-Academy of Sciences-National Research Council (NAS-NRC).1 The data were:
collected by NAS-NRC in a survey initiated in the spring 1975 with follow-ups
during the summer and fall of tee same year. This survey was' sponsored by the
National Science Foundation (NSF) and the National Institutes of Health 011H).

The survey sample was drawn from a universe of doctoral scientists and engi-
neers compiled by NRC. The universerincluded persons who received their doctor-
ates from 1930 through 1974 in the naturaland social sciences, mathematics and
engineering, o'r who had their doctorate in other fields<e.g., business, educaticin,
arts, and humanities, but who were subsequently employvd in scientific or engi-
neering fields.2

Stratified sampling.was used to establish the survey sample base. This permitted
collecting relatively larger samples of small subgroups to obtain reliable estimates
for all subgroups. The survey sample was approximately 15 percent of the total
universe. The sample lesponses were inilated, according to the stratified sample
sizes, to represent the total population of all doctoral scientists and engineers and
the entire populationts for each subgroup.

The survey indicated there were approximately 279,400 doctoral scientists and
/ engineers in the United States at the beginning of 105. The survey included infor-

mation about doctoral degree specialties; employment fields; salaries; primary
work activities; types of employers; sources of government support; and various
biographical data, e.g., age. sex, and ethnicity. Reported salaries were regular
salaries based on a 12 -month period. (Salaries were converted by NRC to 12-

' Unless otherwise noted, the data talplations were provided by
Board on Human-Resource Data and Analysis
Commission on Human Resources
National Researsb Council
2101 Constitution Avenue
Washington, D.C. 20418

2 For details oithe NAS-NRC survey, including survey procedures and statements concerning the statis-
tical significnce othe sample data, see Doctoral Scientistsland Engineers in the United States, 1975
Profile, 1976, Washington, D.C.: National Academy of Sciences.

10
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montki equivaler4ts when necessary, e.g., 9- or 10-month,, salaries for college
ptofessors.)

Appendix A shows the survey questionnaire. The detailed doctoral degree
specialties and employment fields, as used in the survey, are listed in Appendix B.

1.2 Description of Energy-Related Doctoral Data .

In this report, endrgy-related is used to denOte the population of doctoral scien-
tists and engineers who indicated in the survey that during February 1975 they
devoted a significant portion of their professional time to the energy and fuel
problem area, one several critical national interest problem areas from which
respondents could chotse. (The actual question from the survey, is reproduced
in Figure 1.) The survey did not collect information pertaining to the proportion ot
time spent in energy- and fuel-related activities nor to the segment of the energy
field in which the respondent might have been involved, e.g., fossil, 'nuclear,

'or solar. . ,
The survey indicated that approximately 8 percent (or 20,850) of the 263,000

einployed doctoral scientists and engineers devoted a significant portion of their
time to energy- and fuel-related activities in 1975. However, this survey number
does not provide a complete count of doctoral scientists and engineers with energy-

' and fuel-related experience and training in the United States in 1975. Many indi-
viduals who indicated another area of critical national interest, or who did not indi-
cate any area, may'have devoted a lesser part of their time to energy- and fuel-
related activities in 1975`or may have engaged in energy-related work in prior years.
Moreover, many doctoral scientist4and engineers who receivedfunds from energy-

: related agencies, e.g., ERDA'or the. U.S. Bureau of rviines,,may have indicated an
area othej than energy and fuel, e.g., health, environment, defense, or even food
production.

The NAS-NRC survey of all doctoral scientists and engineers included employed,
unemployed, and those not in the labor force, although tabulations on the energy-

19. Listed below are selected topics of critical national interest. If you devoted a
significant proportion of your professional time to any of these. problem areas
in February, 1975, please check the box for the one on which you spent the
MOST time.

8 Food production and
technologyEducation:

1 Teaching 9

2 Other 10

3 d Health .11

4 Defense

5 Environmental protectiop,

pollution oontrol-
6 Swe*

,,, 7 Crime prevention and

controi

12

13

14

Onergy and fuel
Other mineral resources

Community development and
services

Housing (planning, design,
construction)
Transportation, communi-
cations
Other, specify: . j28-29)

FIGURE 1. NAS-NRC Survey Question for IdentilyingEnergy-Related Doctoral ,

Scientists and Engineeri, 1975

NOTE: 1975 Survey of Doctoral Scientists and Engineers, conducted by the National Research Council
with the support of the National Science Foundation. See Appendix A for the complete questionnaire.

11.
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related populations were limited to tfie emPrcryed d9ctoral scientists and engineers.
Approximately 91 percent of the total population of doctoral scientists and :
engineers were employed in 1975, sp'some persons trained or experienced in the
energy field mast have been overlooked in the 9 percent without jObs.

Finally;.. it should be noted t h1V some of the .subgroups in the energy-related
population wbre represented bylairly small samples. The accuracy4qf the count
and char'eaeristics of subgroups with small estimated populations should be
treated with some caution.'

.
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,Those,subgroupt with sample sizes so small that thOirpre.not statisticallysignificant are noted in the,.tables. , '..,..
.
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CHAPTER 2.

Degree Specialties, Employnient Fields, and Blographida10.4
Characteristics

Approximately 8 percent of the doctoral scientists and engineers indicated they
were involved in energy-related activities (20,852 out of 262,991)ohowever, in many
employment fields and degree specialties the energy-related population accounted
for much higher proportions of the doctorate population (Figures 2 and 3 and
Tables 2-la and 2-2a). In particular, the energy-related population accounted for
just over 20,percent of the doctoral degrees and doctoral employment in engineer-
ing; approximately 20 percent in earth, environment, and marine sciences; land:
approximately 15 percenfn physics (Figure 4).

In many of The more narrowly defined employment fields, e.g., chemical engineer-
ing, plasma physids, and applied geology, energy-related doctorates constituted%
from 30 percent to as much as 80 percent of the total doctoral population (Tables
2-1b, 2-1c, 2-2b, and 2 -2c). More specifically, two employment areas (engineering.
and earth, environment, and marine.sciences) each had five fields in which over 25
percent of those employed were involved in energy-related activities. The employ-
ment fields wish the largest proportions of energy-related respondents were the
engineering fields of mining (60 percent), nuclear (68percent), and fuel technology/
petroleum (84 percent). It should be noted that mining engineering is not shown
separately in the tables in this section, because less than ,5 percent of the energy-.

Mathethatici-2.1%

FIGURE 2. Employment Field Distribution
Energy-Related Doctoral Scientists and Engineers,
1975 Employed Population

13
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Mathematics-1.6%

FIGURE 3. Degree Specialty Distribution Energy-Related Doctoral
Scientists and Enginebrs 1975 Employed Population

related engineers were employed in or had degree specialties in mining engineer-
ing.

As described above, substantial proportions of the doctorates (15 percent to 80
percent) in many $gree specialties and employment fields were involved in energy-
related activities. Thus, programs and policies designed to significantly change
energy research, development, production, and utilization can potentially cause
major impacts in_the work activities and labor markets for several types of doCtoral
scientists and engineers. Costs and timing for some energy-related programs
could be adversely affected by shortages of doctoral scientists and engineers in
several specific employment fields, at least in the short-run.

Let us briefly discuss the 16 percent to 40 percent of the mining, nuclear, and fuel
technology/petroleum engineers who'did not indicate they were energy-related..
Part of this situation-rnay have been the result of individuals who simply neglected
to respond to the question. But most of those who did not indicate they were energy-
related probably indicated another rea as their principal activity, e.g., teaching or
mineral resources. Among the nuclear engineers the nonenergy-related respon-
dents could have beeri working in areas such as nuclear physiCs research or
accelerators, which are not usually regarded as energy- or fuel-related.

The survey indicated that approximately 20 percent of the doctoral scientists and
engineers were working in an employment field different from 'their degree spe-
cialty, e.g., a person with a doctorate in engineering working as a mathematician
(Figure 5 and Table 2-3a). The range for energy-related doctorates reporting em-
ployment in the same field as their doctoral degree specialty was from 64 percentA
and 65 percent for de6rees in physics and mathematics,' respectively, to 94 per-1

,

' Mathematics Includes various degree subspecialties and employment subfields, e.g., mathematical
statistics, operations research, computing theory (see Appendix B for complete list).

e4



cent for degrees in the earth, environment, and marine sciences. This means, for
example, that slightly less than two-thirds (2200 out of 3400) of the energy-related
doctorates with degrees in physic's, were working as physicists.

The data tabulations do not show the number of doctoral scientists and engi-
neers who had switched from their specific' degree subspecialty to a different
employment subfield in the same general field, e. , a person with a degree in
nuclear structure physics working as a plasma/physicrst. However, within the
energy-related population the data indicates that considerable numbers of doctor-
ates must have switched from tReir degree subspecialty tp a different employment
subfield (Table 2-3e). Several energy-related employment subfields had two or three
times.as many doctorates employed as had degrees in -the corresponding sub-
specialty (e.g., plasma physics and appliecrgeology) while employment levels in
other subfields were considerably less than the number of persons who had
degrees in the corresponding subspecialty (e.g., nuclear structure physics and
earth science). (See Table 2-3e.)

Similarly, the data for the engineering field indicate a large number of doctorates
had to-be-working in an engineering field different from the one in which they
received their degree (Table 2-3d). For instance, there were many.more doctorates
employed as fuel technology/petroleum engineers than had degrees in these fields.

Employment Fields 0
Percent

20 40 60 80

Thermodynamics.and

.
PHYSICAL SCIENTISTS

PhysicistsAtomic and Molecular
Plasma Physicists

f
tr Nuclear Chemists r...

Material Property Chemists I

;
EARTH, ENVIRONMENT

AND MARINE SCIENTISTS
Geochemists

Stratigraphy, Sedimentation
Geophysicists

Applied Geologists

I ,
c

,.

.

: ENGINEERS
Chemical Engineers

Nuclear Engineers
Fuel Technology/Petroleum Engineers

Mining Engineers

.

MATHEMAT IANS
.

.
LIFE SCIENTISTS 4

PSYCHOLOGISTS AND
SOCIAL SCIENTISTS

j
-1

EDUCAT)ON, BUSINESS,
ARTS AND HUMANITIES,

AND OTHER FIELDS
04

1 . I
.

. I I . .

FIGURE 4. Energy-Related Employment as a Percentage of Total Employment
Doctoral Scientists and ErIneers, 1975
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Doctoral Degree Specialty 0

46,
Percent in Corresponding Employment Field ,

20 40 60 80 100
I 1

TOTAL, A14. DEGREES

Mathem'atics

wEnergy-Related
Total

PhySics -

Earth, Environment
and Marine Sciences

............................................................. ...........
: ...................... :::::::::: .......... : : : : : :

'12

:osk9 4

Engineering

Life Sciences

Psychology and
Social Sciences

*Excluding the "other and no report" category.
1

FIGURE 5. Degree Specialties and Percentage Working in Corresponding Employment Fields, 1975
Doctoral Scientists and Engineers

Evidence from other sources indicates considerable employment of doctorates
with chemical engineering degrees as fuel technology/petroleum engineers.2

Thus, the survey shows that one out of five doctoral scientists and engineers was
working in an employment field different from his degree specialty. In addition, the
survey data indicate that a large number of the energy-related doctorates were
working in employment subfields different from their specific degree subspecialty.
It is not possible to estimate what proportion of this field switching was forced

2 Larry M. Blair and Gary de Wk. 1975. "Background Analysis and Data Ph.D..Manpower." An
unpublished report to ERDA. Oak Ridge: Oak Ridge Associated Universities. This study was con-
ducted during the same period as the NAS survey.
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(e.g., lack of adequate jobs in the field) and what propcirtion was voluntary, (e.g.,.
more interestirtig,Work, better pay). The essential point, however, is that the evi-
dence shows that many dbctoral scientists and engineers, in all degree spebialties,
have switched fields. New job op-portunitjes will attract perSons from other fields
and will affect the relative supply Of doctorates available in other employment
fields. Allowances for field switching must, therefore, be considered in pOlicy and
planning activities:

It should be noted that without ulither knowledge of the interactions in the labor
market for doctoral scientists and engineers, the employment field and degree
specialty data cannot be used todevelop relative supply anddemand estimates; i.e.,
the date'provide no clear-cut indications of job opportunities for various degree
specialties.' As an example, among the energy-related population a large percent-
age of the doctorate's in two employment fields mathematics and the earth,
environrrint, and marine sciences earned their degree in other specialties. This
would appear to indicate that a shortage of doctorates existed in these degree
specialties, and, therefore, most doctorates with degree specialtiesin mathematics
and earth, environment, and marine sciences would havp found employment in
their respective fields. This we ctually the case in the earth, environment, and

-marine sciences where 94 pert nt of the doctorates in this degree specialty were
employed in ale field. Howeve , 35 percent, a relatively high proportion, of the
doctorates in mathematics Wer employed in fields other than mathematics.

The last set of tables in this c apter (2-4a and 2-4b) review various biographical
data. The energy-related popu .tion compared with all doctoral .scientists and
engineers had a' slightly Iowa percentage representation of, whites, blacks,
J-lispanics, and American Indians nd e somewhat higher percentage representa-
tion of Orienta and other ian The proportion of energy-related doctoral
women (1.5 percent) was conside ..)y mailer than among all _doctoral scientists '
and engineers (8.6 percent). Non-U. . citizens were relatively more numerous
among the energy-related population (8.8 percent) than among all doctoral scien-
tists and engineers (5.8 percent).

A substantial amount of the differences in the proportions of the various minority
groups, women, and non-U.S. citizens among the energy-related population com-
pared with all doctoral scientists and engineers Was due to the relative-concentra-
tion of physical scientists and engineers in the energy-related population. Persons
of Oriental and other Asian heritage and non-U.S. citizens were more concentrated
in the physical sciences and engineering while the percentage of women in these
fields was quite small. These data reflect the virtual absence of minorities and
women among the total population of doctoral scientists and engineers.

. -
' For a more detailed discussion of the problems in Using the field switching data to develop labor market

assessments, see Nuclear Science: A Survey of Funding, Facilities, and Manpower, 1975, Washington,
D.C.: National Academy of Sciences, pp. 114.117.
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2.1 DEGREE SPECIALTIES

TABLE 2-1a. Distribution of Degree Specialties
Energyitelated and All Doctoral Scientists and Engineers

Employed Population, 1975

Energy-
Related Total

20,852 262,991

335 15,290

23,6593,422 ,
4,514 .46,272

1,851 8,434

40,059

838 65,334

76 28,054

1,273 36,796

53 4,914

15 179

. Doctoral Degree Specialty

All.Specialties, Total

Mathematics

. myPhysicsdAstrono .
Chemistry

Eprth, Environment, and Marine Sciences

Engineering 8,475

Life Sciences

Psychology

,....7Social. Sciences'

All Other (Arts and Humanities, Education,
Business, and Other) .

Degree. Specialty Not Reported

Percent
Energy- Related

in Specialty

7.9

2.2

14.5 ,

11.2

21.9

21.2

1.3

1 0.3,

3.5

1.1

a
aThe sample size was too small (less than five) to provide a usable estimate of the group's energy-related population in the

employment field. That is,The estimate of the group's population in the employment field was not significantly different from the
sample size at the 95-percent confidence level. For further discussion of sampling procedures and sampling errors for the survey,
see Doctoral Scientists and Engineers in the United States, 1975 Profile, 1976, Washington, D.C.: Natibnal Academy of Sciences.

SOURCE: Department of energy, based on National Academy of Science data.

,
Of the approximately 21,000 doctoral scientists and engineers whci

reported a significant part of their time in energy- or 'fuel-related
activities in 1975, almost80 percent reported their doctorate specialty.
in either physical sciences physics and chdmistry (38 percent) or
engineeringolf41 ,percent).

Approximately 8 percent of all doctorates reported spending a
significant portion ,lzf their time in energy-related activities. The
degree specialties o the energy-related population were propor-
tionately more concentrated than the total population in.\physics;
chemidtry; engineering; ,and the earth, environment, and marine
sciences,

Mob



.TABLE 2-1b.. Engineering Degree Specialties-
.Energy-Related and All Doctoral Scientists and Engineers

Employed Population, 1975

Perdent
Engineering Doctoral Energy-Related Total .. 'Energy-Related
Degree,Specialty a

if
Number Percent Number Percent in Specialty

Engineering, Total 8,475 100 40,059 100. 21

Civil Engineering 567 7 3,351 6 17
Chemical Engineering 2,435 29' 6,544 16. 37
Electrical Engineering 793 9 8,014 . 20 10
Nuclear Engineering 544 6 813 2 . 67
Engineering Mechanics 429 5 ., '2,735 7 16.

Mechanical Engineering 1,204 14 4,540 11 27
Metallurgy and Physical Metallurgy 818 40 3,062 8 27

. Other Engineering Specialties 1,685, 20 11,000 28 15 .'

aEach engineering specialty listed accounted for 5 percent or More of the energy-related engineering doctoial degrees.
SOURCE: Department of Energy. based on National Academy of Science data.

One out of five dOctorates with degrees in, engineering reported
energy-related activities. As' expected, those with nuclear engineer;
ing degree specialtiet were heavily concentrated in energy related
activities. '

The chemical engineering degree specialty accounted for about
three out of ten-.?energy-related respondents with engineering
degrees. hlechanieal. engineering was the second most commonly
cited engineering degree specialty, with one out of seven engineer-
ing doctorates.

V
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TABLE 24c. Doctoral Degree Subspecialties For Physics; Chemistry; and Earth, Environment,
and Marine Sciences

Energy-Related and All Doctoral Scientists and Engineers
Employed Population, 1975

>it

Doctoral Degree Subspeciaitya

Physics, Total
,Atomics nd Molecular
Plasma N ,

Elementau Particle's
Nuclear Structure
Solid State .

Physics, General
All Other Subspecialties

Chemistry, Total
Analytical
Inorganic (
Organic
Physical -

All Other. SUbspecialfies-

Earth,'Environment, and. Marine Sciences,
Total

Stratigraphy, Sedimenitattbn
Paleontology
Structural Geology
Applied Geology, Etc.

r-

Earth Sciences, General
_Earth Sciences, Other
All Other Subspecialtieg,

Energy-Related

7

_Total
Percent ---N,

Energy-Related
in Su4specialty

.)

15
15
41

.11
19
15
12
12

11

12
12

7
18
11

22 .

38
14
28
31

31,
20`'
13

Number

3,422
357
.294
312
632
740
206.
881

4,514
345
424
992

1,758
995

1,851,842561

, 99
96

127
344
406
353

'..

'

Percent

100

4°
9
9

1d .

22
'6 A

t A
100

8
9

22
3'9

22

100
23

5 ,

5
7

19
22
19

Number percent

23,659 100
2,388 . 10

714 3
2,906 12

- 3,263 14
5,087. 22

, r ''1' 1,743 7
7,556 32

40,272 100
2,800 7
3,535 9

14,961 37
- 9,955 , 25

9,021 22

. 8,434 100
1,125 13
; 693. 8

348 4
408 5

1,096 13
1,993 24
2,771 33

aEach doctoral degree subspecialty listed accounted for 5 percen't or more,2f the energy-related
doctoral degrees in the specialty area,
SOURCE: Department of Energy, based on Natitnal Academy of Science data

2

Two physics subspecialties nuclear structure and solid state
accounted for 40 percent of all the energy-related' population with
physics degrees. Two subspecialties, physical chemistry and organic
chemist6r, alohe accounted for over 60 percent of the energy-related
doctorates with degrees in chemistry. For the earth; envir,onment,
and marine sciences, the two broadly defined earth science sub-
specialties (general and other) accounted. for over 40 percent of the
energy-related respondents. The Fargest single subspecialty was
stratigraphy/sediMehtation.

Over 40 percent of those with a degree supspecialtk.ip plasma
physics were in energy-related ,activities. The largestproportion
of energy-related doctorates within the chemistry degree subsPecial-
ties was reported in physical chemistry. In the earth, environment,
and marine sciences degree area, four subspecialties all had over 25
percent reporting energy-related activities.
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TABLE 2-1d. Degree Specialties Fbr Psychology, Social Science's, Arts and Humanities, Education,

and Other Fields
Energy-Related and All Doctoral Scientists and Engin6ers

Employed Population, 1975

Doctoral Degree Specialtya

Total, Psychology, Social Sciences, Arts
andMumanitieS, Education, and Other.
Fields

Psychology :

SociologY ,

Economics/Econometrics

Political Science, Pub liC Administration

International Relations.
Social Sciences, Other Olio
Other [tree Specialties

Energy-Related Total
Percent

Energy-Related
in, Specialty

1

2

5

2

2.

Number

1,402

'76

75

. 729

189

69

144

120

Percent

100

5
3

5

52

13

5

. . 1.0

---1 9 ,

Number farcent

69,943 100 f
28,054 40 .

6,673 10

11,390 16 .

8,063 12

1,504 2

8,829 13 '.

5,430 8

aEach specialty listed accounted for 5 percerit or more of the energy-related doctoral scientists and engineers in the
psychology, social arts and humanities, education, and otner aegree specialties gcup.

Less than u.5 percent. '
SOURCE: Department of Energy, based on National Academy of Science data.

Oniy 2 percent of the population with degrees in psychology, social
sciences, and other degree specialties reported significant energy-
related activities. Those in the economics/econometrics degree sPe-
cialty reported the largest proportion in energy-rglated activities;
however, this was Only 6 percent. Those with economics degte,is
also accounted for over one-half of the energy- related respondents
in this group of degree specialties:

The "other degree specialties" inclUdes those; individuals who re-
ceived 'a doctorate in nonscience areas, e.g., arts and humanities,
education, or business, but who now work in an, engineering or
scientific field.. .

t.
1

.22
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2.2 EMPLOYMENT FIELDS

TABLE 2-2a. Distribution By Employment Field
Energy-Related and All Doctoral Scientists and Engineers

Employed Population, 1975

Percent
Energy- Energy-Related

Employment Field Related Total lin Field

Total, All Fields 20,8ee 262,991 , 7.9
ik

Mathematics 446 16,815 2.7

Ptlysics/Astronomy 2,619 17,880 14.6

Chemistry 3,434 33,077, 10.4
.

Earth, Envixonment, and Marine Sciences 2,402 12,149 19.8

Engineering 9,181 41,616 22.1

Life Sciences 748 64,793 1.2 ,

Psychology , 78 28,901 0.3

Social, Sciences 1,091 31,380 3.5

'Nxtrts and Humanities 17 1,100 a
Education, Business, and Other Fields 628 11,858 5.3

Not Reported 208 3,422 6.1

aSample size too small to permit meaningful calculations of percentage distribution..
SOURCE: Depeitment bf Energy, based on N tionai Academy of Science data.

Seventy-t ree percent of the energy-related population was em-
ployed in e engineering and physical science employment fields.
The earth, environment, and marine scierirces field accounted for over
11 percent of the energy-related population. Energy-related doctoral
scientists and engineers accounted for 15 percent to,22 percent of
the employed doctoral' physicists; engineers; and earth, environment,
and marine scientists.

22
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of TABLE 2 -2b. Engineering Employment Fields
,Energy-Related and All Doctoral Scientists, and;Engineers

Employed Populatloh, 1975,

Engineering Employment Field a
Energy-Related total

Percent
Energy-Related

in FieldNumber Percent Number Percent
Engineering, Total , 9,181 100 41,616 100 22 p

Civil - 4%1
..---

5 2,408 6 18
Chemical 1,921 21 5,133 - 12 37
Electrical 441 5 4,074 10 11
Nuclear 1,176 , 13 1,726 '. 4 68 .4
Mechanical 1,143 12 3,980 10 29
Metallurgy and Physical Metallurgy 533 6 2,166 5 25
Fuel Technology/Petroleum 635 7 759 2 84
Materials Science 411 5 1,878 5 22

-All Other Fields 2,470 27 19,492 47 ' 13

aEacti field listed accounted for 5.percent or more of the total enginee?ing employMent.
SOURCE: Department of Energy; based on National Academy of Science data.

Chemical, nuclear, and mechanical were the three largest fields in
energy-related engineering employment. Engineeringemployment in
fuel technology/petroleum, metallurgy, and materials science each
accounted for 5 percent to rpercent of the energY-related engineer4..' ing employment.

The energy-related respdpiients accounted for substantial por-
tions of the totals in several:fields. Two engineering fields nuclear
and fuel - technology/petroleum -- had 60 percent or more of the
employed in energy-related activities. (Mining engineering, not
shown separately, also had 60 perCentemployed in energy-related
actiyities.) In three other engineering fields (chemical; mechanical,,
and metallurgy), between 25 percent and 37 percent of the doctorates
reported energy-related activities.
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TABLE 2-2c. Employment Subfields for Physics; Chetnistry; and Earth, Environment, and Marine Sciences
Energy Related and All. Doctoral Scientists and Engineers.

Employed Population, 1975

Energy-Related Total"
Percent

Energy-Related
in Subfield

'16 . .
27 .
62
13
16
1,0

Employment Subfielda' ` Number
-,

Physics, Total 2,619
Atomic and Molecular 310, i
Plasma 629.-

'Nuclear Structure 151
Solid State 512.
Physics, General 274

Percent

100
12
24

6
20
f 0

'Number Percent

17,880 100
1,149 6
1,013 '," 6
1,147 6
3,114 17
2,847 16

All Other Physics Subfields 743 -, 28 8,610- 48 9
Chemistry, Total 3,431 100 33,077 100 10'

Analytical 350 10 3,742 \11
9

Inorganic 220 6 1,602 5 14
Organic 332 10 5,695 17 6
Physical 736 ' 21 3,662 11 20
Thermodynamics and. Material Properties 201 6 448 ", 1 45
Polymers 372 11 4,304 : 13 9
Chemistry, General 175 5 2,247, 7
AllAll Other Chemistry Subfields 1,048

Earth: Environment, and Marine Science's,
Total 2,402 .

31

100

11,377

12,149

34

100

8

b

20
Geochemistry 197 8 644 5 31
Stratigraphy/Sedimentation 229 10 694 6 33
Geophysics (Solid Earth) 469 20 1,066 9 44
Applied Geology 496. .

21 1,175 10 42
Environment Science, General and Other 4'236 10 2,508 21 9
Earth Science, General and Other 278 11 1,175 10 24
All Other Subfields 497 21 4,887 40 10. ,

aEach subfield listed accounted kir 5 percent or more of the energy-related doctoral scientists for each employment field.
SOURCE: Department of Energy, based on National Academy of Science data. ,

16

Plasma physics and solid state phydics were the largest employ-
ment subfields 04 percent combined) for energy-related physicists.
Within the ,energy-related' chemistry employment field, physical
chemistry was the largest subfield: Geophysics and applied geology
together accounted for just over 40 percent of the employment of
energy-related doctorates in the earth, environment, and marine
sciences areas.

Over three-fifths of the plasma physicists- were energy-related-.
Within the earth, environment, and marine sciences employment
field, two subfields (geophysics and applied geology) reported over
40 percept energy- related and another two subfields (geochemistry
and stratigraphy/sedimenfation) slightly over 30 percent energy-
related: The fairly large subfield of physical chemistry had 20 percent
reported as energy-related, and the relatively,small subfield of ther-
modynamics and material properties had 45 percent 'reported as
energy-related.

24



\TABLE 2-2d. Employment Fields tor Ps9cholagy, Social Sciendes, Arts and Humanities, Education,
and Other Fields

Energy-Related and All Doctoral Scientists and Engineers
Employed Population,1975

Employment Fielda

Total, Psychology, Sociil Sciences, Arts
and Humanities, Education, and Other
Fields 1,814 100 73,239

Economics/Econometrics 590 33 8,675

Political Science, Public Administration 171 9. 6,876
International Relations 95 5 1,270

Social Sciences, Other 97 5 14,559

Business Administration 230 13 3,003

All Other Fields 631 35 38,856

Percent:
Egergy-Related Total . Energy - Related

Number Percent Number ^ Percent in. Field

100

12

9 f 3..

2 8

20 1

4 8

aEach field listed accounted for 5 percent or more of the energy-related total employment in this group.
SQURCE: Department of Energy, based on National Academy of Science data.

Among the fields shown in Table 2-2d, one out of three of the
energy-related doctorates (590) reported employment In'econpmics.
Another 230 reported employment in the business administration
area.

4
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2.3 COMPARISONS OF DEGREE SPECIALTIES AND EMPLOYMENT FIELDS

TABLE 2.3a., Degredpeclatty and Corresponding Employment Field

Energy.Flelated and All Doctoral Scientists and Engineers

Employed population, 1975

Doctoral Degree Specialty

Employment Earth, Psycholbgy Othpr
Field

. . Environment, Lite . and Social and No,.
Employment Field Total Mathematics Physics Chemistry' Marine Engineering Science Sciences Report'

Total Employed for

ach Degree Specialty

Energy-Related"

All Doctorates

Mathematic's.

Energy-Related

All Doctorates

Physics

Energy-Related

All Doctorates

Chemistry ,

Energy-Related

All Doctorates ,-

Earth, Environment,

and Marine Sciences

EnergyAelated

9 All Doctorates

Engineering

Energy-Related

All Doctorates
,

Life Science .

EnergitRelated

'All Doctorates

Psychology and Social,

ril,)*-: Sciences

Energy-RElated or

2

All Dottorates.

Other and No'Report

Energy-Related

All Dbctorates

° , ,

20,852 335 3,422 4514 1,551 8,475 838 1,349

262,991 15,290 23,659 40,272 8,434 40,059 65,334 64,850

446 217 79 .-..., 99 10

16,815 13,180 948 ' . 242 30 1,323' 104 441

, ,

2,619 9 2,203 188 14 186 12 -
17,980 67 15,469 787 84 1,249 134 4

3,434 - 28 3,266 100 40 -
,

33,077 502 2,403' 19
294 29,698

2,402 , 18 200 132 1,744 178 , 94 30

12,149 65 1,211 937 7,421 772 1,382 329

9,181 ., 60 740 732 21 7,555 13 44

41,616 720 3,486 2,580 247 33,755 382 299

I
' 0 748 - 13 9 11 19 613 71

64,793 323 640 2,71 195 518 57,932 2,162

1;169 14 17 1 49 7 1,057

.60,281 126 197 73 49 '137 486 55,44

853 31 145 . 170 60 289
ii

49 109

16,380 806 1,414' 3,240 350 1,803 2,531 6,142

SOURCE: Department of Energy, bued.on National Academy of Selinadata,

I

68 ,

5,093

)

3

547

7

86

-
100

8

52 .

18

147

12

308

24

3,759

27



TABLE 2-3b. Percentage of Doctoral Degree Specialty Reporting Same
Employment Field

Energy-Related and All Doctoral Scientists and Engineers
, Employed Population, 1975

Doctoral Degree Specialty

Percent Reporting Same Employment Field

Energy-Related All Doctorates

Total, All Degrees° 80 82
Mathematics 65 86
Physics 64 65
Chemistry 72 73

Earth, Environment, and
Marine Sciences 94 88
Engineering 89 84
Life Sciences 73 89

Psychology and Social
Sciences 78 86

rarr

allot including "Other and No Report" category for doctoral degree specialty.
Source: Table 2-3a.
SOURCE: Department of Energy, based on Nationpi Academy of Science data.

Both the energy-related and all doctoral scientists and engineers
reported approximately 80 percent of the degree specialties working
in the corresponding employment field. However, among the indi-
vidual degree specialties the percentages differed by 5 to 21 percent-
age points, except for physics and chemistry. The differences in the
percentages were especially large in mathematics and life sciences;
both of these degree specialties had considerably more switching
to another employment field for the energy-related population than
for all doctoral scientists and engineers.

Among the energy-related population, mathematicians, physi-
cists, chemists, and life scientists all reported substantial ry more than
the average percentage for employment outside their doctoral degree
specialty. Those who earned their degree in mathematics, physics,
and chemistry who were not employed in their degree specialty all
reported engineering as the most common field of employment.
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TABLE 2-3b. gercentage of Dobtoral Degree Specialty Re Porting Same
Employment Field

Energy-Related and All Doctoral Scientists and Engineers
Employed Population, 1975

Doctoral Degree Specialty

Percent Reporting Same Employment Field

Energy-Related All Doctorates

Total, All Degree? 80 . 82,

Mathematics 65 . 86

Physics 64 , 65
Chemistry 72 73

Earth, Environment, and
Marine Sciences 4 ' 94 88

Engineering 89 84' .

Life Sciences 73 89

Psychology and Social
Sciences 78 86

allot including ''Other and No Report" category for doctoral degree specialty.
Source: 'Table 2-3a.
SOURCE: Department of Energy, based on Nationpl Academy of Science data.

Both the energy-related and all doctoral scientists and engineers
reported approximately 80 percent of the degree specialties working
in the corresponding employment field. However, among the indi-
vidual degree specialties the percentages differed by 5 to 21 percent-
age points, except -for physics and chemistry. The differences in the
percentages were especially large in mathematics arid life sciences;
both of these degree specia!ties had considerably more switching
to another employment field for the energy-related population than
for all doctor/al scientists and engineers.

Among the energy-related population, mathematicians, physi-
cists, chemists, and life scientists all reported substantially more than
the average percentage for employment outside their doctoral degree
specialty. Those who earned their degree in mathematics, physics,
and chemistry who were not employed in their degree specialty all
reported engineering as the most common field of employment.
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TABLE 2-3c. Percentage of Employment Field Reporting Same Degree Specialty
Energy-Related and All Docto /al Scientists and Engineers

Employed Population, 1975
_

Employment Field

Percent Reporting Same Degree Specialty

Energy-Related All Doctorates

Total, All Employment Field 83 86

Mathematics 49 78

4'` 'Physic; li 84 87

Chemistry 95 90

Earth, Environment, and r

Marine Sciences 73 61

Engineering
4

82 81

Life Sciences 82 89

Psychology and Social Sciences 90 92

allot including "Other and No Report" for employment field.
Source: Table 2-3a.
SOURCE: Department of Energy, based a' National Academy of Science data.

Over one-half of the energy-related doctorates employed as
mathematicians received their doctorate degrees in specialties other''
than mathematics. The next highest percentage of dktorate degrees
received in a specialty other than the employment.field occurred in
the earth, environment, and marine sciences group (27 percent).
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TABLE 2 -3d. Engineering Employment Fields and Degree Specialties
Energy-Releted Doctors Scientists and Engineers Employed Rogation, 1975

Doctoral Degree Specialty

Engineering
Employment Field

Total Engineering
Percent

Civil
Percent

Chemical
Percent

Electrical
Percent

Industrial,
Manufacturing
Percent

Nuclear
Percent

Mechanical.
Percent

Fuel Technology/
Petroleum

Percent

Mining
Percent

Materials Science ,

Percent

All Other Engineering
Percent

Employ ent
Field
Total

9,181
100

421

100

1 ,921

100

441 1

100

57

Matherhatics

60
1.

b
,.

13
_I)

9b
(

33
1

Physi

740
8

9
b

30
b

237
20

53
..

37
6

8b,
35

9

331
12

Earth
Chemistry Science

732 21

8
_a

11
b

212
11

19
b

- 5
b

75'
6

182 15
29 b

16 - 2
____b b

71 1

17 . b

141 3
b

5

Engineering

7,555

9

°
82 ,

410
97:

1,695.
88

392
7 89-

52
91

840
71

.1,081
95

389
61

113
81

304
.7(

2,279 '

80

100

1,176
100

1,143
100

63,5

1CF6

1-39

100

411
100

2,837
100

Social
Life Sciences No

Science and Others Report

13 54 \ 6

1
b b

8 3b ___13

12

5
b

39
1

aLess than 0.5 percent.

bSample size too small to permit meaningful calculations of percentage distributiop.
SOURCE: Departrnent oEnergy, based on National Academy of Science date.
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For all energy-related doctorates employed as engineers, 82 per-
cent had an engineering degree, and civil, mechanical, and industrial/
manufabturing engineering employment fields all reported over 90
percent with engineering degrees. Among the energy-related.popula-
tion, fuel technology/petroleum, nuclear, and materials science
engineering employment fields reported the lowest percentages of
doctoral degrees in engineering: 61 percent, 71 percent, and 74 per-
cent respectively. Persons with a doctorate in cherniStry accounted
for virtually all the energy-related employment in chemical engineer-
ing and industrial/manufacturing engineering not filled* those with
an engineering degree, and' alto for sizable percentageS of the fuel
technology/petroleum, mining, and materials science' engineering
employment. Doctorates in physics accounted for sizable percent-
ages of the energy-related employment of nuclear and "all other
engineering."
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TABLE 2-3e. Physical Sciences and Earth, Environment, and Marine Sciences: Number Reporting Each
Degree Subspecialty and Number Reporting Each Employment Subfield

Energy-Related Doctoral Scientists and Engineers
Employed Population, 1975

PHYSICS CHEMISTRY

'Number Reporfinga Number' Reporting a
Doctoral Employment Doctoral*. Employment

Areab Subspecialty Subfield Areab
Subspecialty Subfield

Atomic and Analytical 345 1, 350
Molecular 357 310

Plasma
,

294
.

629
Inorganic 424 220

Organic 992 332
Elementary
Particles 312 75 Physical 1,758 736

Nuclear .

Thermodynamics
and Material

Structure 632 151 Properties 0 201

Solid State . 740 512 Polymers 9 372
. ,

General 206 274, General 124
1

175
.

EARTH, ENVIRONMENT; AND MARINE SCIENCES

Number Rtfifertinga ti Number Reportinga
Employment Doctoral Employment

Areob
.Doctoral

Subspecialty Subfield kreab Subspecialty Subfield

Geochemistry 72 197 Geophysics
(Solid Earth) . 46 469

Stratigraphy/
Sedimentation 426 . 229 Applied Geology 127 496

Paleontology
..,

1 81 Environment
Science 5 236

Structural
Geology 96 112 Eartn Science 750 278

alt must be noted that the overlap between the number reporting a dcictoral degree subtpecialty and the number reporting an employment
subfield in the same area is not known. That is, it is not possible to estimate, using the survey data; the number of doctoral degree subspecialty
holders who were working in the same employment subfield.

'

bEach area listed accounted for at least 5 percent of the doctoral degrees in the specialty or 5 percent of the employment in the field.
SOURCE: Department of Energy, based on National Academy otScience Clete.

e-
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It is not possible from the tabulation's available to show the number
working in employment subfields who earned theirdoctorate in cor-
responding degree .subspecialties in physics; chemistry; and earth,
environment, and marine sciences. However,. a comparison of the
number in each degree subspecialty with the number in each cor-
responding employment subfield for the energy-related respondents
may indicate the probable direction of field switching in these areas.
(See Table 2-3e.)

In physics, four degree subspecialties (atomic and molecular,
elementary particles, nuclear structure, and solid istatq reported
more doctorates working in energy-related activities than ttiere were
employed in the correspondirt subfields. However, the situation was
reversed for general physics and plasma physics more employed
in the subfields than there were doctorate degreelpolders.

Within the energy-related chemistry area, analytital chemistry had
a virtual balance between reported doctorate degrees and employ-
ment; however, the other subfields had large differences between
degrees and employMent. For the energy-related respondents, inor-
ganic chemistry, organic chemistry, and physical ctiemistry subfields
all had two to three times more doctorate degrees reported than
were employed. The chemistry subfields of thermodynarnics/material
properties, polymers, and general chemistry had substantially more
employment than degree holders reported in energy-related

s.
Eart environment, and marine sciences fields that had substan-

tially m re employment than doctorate degrees reported in energy-
related areas included geochemistry, geophysics, applied geology,
and environment science. The converse, substantial more doctor-
ate degrees than employment, was reported in stratigraphy/sedid
mentation and earth science.
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2.4 RACE/ETHNIC. GROUPS,'WOMEN, AND NON-U.S. CITIZENS EMPLOYMENT

TABLE 2-4a. Race/Ethnic GroupS, Women, and Non-U.S. Citizens by Employment Field
Energy-Related Doctoral Scientists and Engineers

Employed Population, 1975

RacelEthnid Group -
Energy- - Other
Related American Other and No

Employment Field 'Total White Black Indian Hispanic Oriental Asian , Report

Total, All Fields 20,852 18,375 52 13 52 1,309 299 752
Mathematics 446 399 _a a a

Physical ScienCe 6,053 5,580
Physics/Astronomy' 2,619 2,341
Chemistry 3,434 3,239

Earth, Environment,
Marine Scienses , 2,402 2,268

Engineering 9,181 . 7,665
Civil 421 219
Chemirpal 1,921 1,631
Electrical 441 399
Nuclear 1,176 1,009
Mechanical 1,143 863
Fuel Technology/

Petroleum 635 568
All Other Engineering 3,444 2,97,6

Life Science 748 685

Psychology and
Social Sciences

All Other Fields
and No Report

1,169 1,062

853 1 '716

a

a

a

a

4

a

- 32 215 51 144a 138 4 88
a

77
a

56

a
42

a 978
125a 187_a

a

91

220
a

41
_a

305 69 90
a 'a 35

86

202 307
40 37
41 43

52
53

38

a
76

85

Women
Non-U.S.
Citizens

314 1,837

13 37

111 445
40 193
71 252

25 119

43 . 1,046
173_a
181

53
a

a
98

_a
'23 349

48 61

58 '69

a
60

aThe sample size was too small (less than five In most cases) to provide a usable estimate of the group's energy-related 'Populatiori in the employment field.
50URCE: Department of Energy, based on National Academy of Science data.



Approximately 2500 or .12 percent of the energy-related popula-
tion belonged to a minority group or did, not report their race/
ethnicity. Persons reporting an Oriental heritage accounted for over
one-half of the nonwhite population. In the engineeringeMploy.ment
specialty, 16.5 percent or 151,6 persons were in minority groups, and
almost two-thirds 9f these viere of Oriental heritage. Civil engineering
had, by far, the largest percentage reporting nonwbi0 for race/
ethnicity (48 percent).

Women accounted for aboUt 1.5 percent of the energy-related
employment in 1975. Although over 20 percent of the *omen were
.employedAn chemistry, this represented only. about 2. percent of all
chemists.

-Th
Non-U.S. citizens accounted for almost 9 percent Of the energy-

related doctoral employment in 1975. Almost 14
(part

of the agri-
cultdral scientists (pa of life scientists) and ov r 11 'percen't of the
engineers,were non-U.S. citizens. Non -U.S.. citizens accounted for 41
percent of the civil engineers.
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TABLE 2.4b,:'risicentage of Employment Field by Race /Ethnic Groups, by Citizenship, and by eir

Energrlielated and All Doctoral Scientists and Engineers.

Employed Population,1915

RacelEthnicity

(Percent 'Distribution) NonUS,

Other Women Citizens'

Other and No (Percent of (Percent of

Hispanic. Oriental Asian Report Total) Total)

American.

Employment Field Total Oita Black Indian

Total, All Fields i.
1,

Energy-Related 100 88.1 0.2 0.2 , 6.3 '1'4 3,6

All Doctorates 100. 89.4 1.0", 0,2 0.4 4,1 0.9 4,1

Mathematics . .

Energy-Related 100 89,5 _a _a a a- 12.9

All boctorates , 100 88.\ 0.8' ,0.1 , 0,5 4.4 0,9 4.9 5.9 6,8

Physical Sciences

Energy-Related 100 92.2
_a - 0.5 3.6 0.8 2.4 1.8 . 7.4

All, boctorates 100. 89,5 0.9 0.1 '0.3 4.5 . 1,0 . 3.6 ..4.4 ks. 6,9

Earth,nvironment, i
and Marine Sciences ,

.,, ,,
Energy-Related' ''... 100 , 94.4

, _a
8

_ 1.7 3.6 1.0 5,0.,..
All Doctorates 100 92.9 0.3 - - a

1.9 , .p..tiii 4.0 2.8 6.5

Engineering ; .., .

Energy-Related 100 83.5
_a ,

,,,-a, 107 . 22r 0,5 11.4

All Doctorates ;1,,, , 100 85.9 'i 0,3 0.1 , 0.3 82 1.8 ., 0.6 8,2

Life Sciences r ,

Energy-Related ' 100 91.6
_a

) -a -a '4.7 6.4 8.2
All Doctorates ' 100 89.8 1.1 0,1 0.4 4,0 0.8 3.8 11,2 , 5.8

Spcial Sciences

and Psycholbgy

'., Energrilelated 100 90.8

All Doctorates

All Other Fields

a o Report

En rgy-Related 100 843

All actuates 100 89.2 21

Ir

1,5 8.8

8.6 5:8

8.3,

aSamPie site witciasMiiito provide an accu ta estimate; see the footnote to Table

SOURCE: DepOnent of Energy, based on nal Academy of Science clee'

5.0 5.9

16,2 3.4

4.5 10.0 -I 7.0

2.5 0.3 5,2 i10.3* 3,1.
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1-he proportion of energy-related doctorates rep6rtingwhite'race/
ethnicity ,,was slightly. less than for all scientists...ancl :engineers
(Table 2-4b). The nonwhite race/ethnicity :ogrbypS within the
related population weie propartionatelck more concentrated in the
Oriental and other Asian race/ethnicity groups. A substantial part bf
this difference in the proportions of race/ethnicity grouPs..reported,
for the .energy-related,population versus all doctoral scientists and

s engineers can be traded to the concentration of energy-related 'ern-
:0loynient among physicists, chemists, and engineers, all three
groups having relatively', low proportions of nonwhite race/ethnicity
'groups. 0

The proportion of women :engaged in energylelated activities was
only one-sixth (1.5 percent :versus. 8.5 percent) of the proportion
feported for all,doctoral.scientiSts.apd erigineerp. Appro'ximately 80

...'..percent of this difference can be explained by the different propor-
tions reported employed in energy-relaied activities for the Major
employment fields and for the specifiC 'field's within engineering;.
physics; chemistry; social sciences; and earth; ,environment, and
marine sciences. However, the tabulations still indicate the number of
women employed in the energy-related area was. 4bout one-half of
what it would hap been if the same perpentage, of women, by
Specific employment field, were found in the'enegY-felated-ared as
was reported among all doctorates.

The proportion of non-U.S.0 citizens employed in energy -related'
activities wad somewhafhigher (8.8 percentversus 5.8 percent) therN
that fir all dcictoral scientists and engineers. The overall., higher
Percentage of non-U.S. citizens in energy-related activities re4ylts,
to a large,,,extent,,-'.frorn the concentration of the energy-related
doCtor'ates employed) in physics, chemistry,'and engineering, all thfee
fields having higher than average concentratiOnspf non-U.S: citizens
in the total population of doctoral scientists and engineer's.
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Primary Work Activities and Types of.Employers

,-The most commomprimary work activities cited (Table 3-1a) by the energy-related
,Population Were applied research (27 percent) and management of research and

cleveloPment (21'percent)..Applied research was .the most common primary work
activity in eight of the ten employment fields for the energy-related population.
Management of research and development was slightly concentrated among engi-
neers and chemists. It should be noted that management could inclyde anyone

,..frOin Small project supervisors to,toja level managers or administrators.
fry Comparison with all doctoral scientists and 'engineers, the energy-related

population,had,a higher percentage reporting one of the management areas as
ttie,fr. Ornery work activity, 20 percent and 30 percent, respectively. All of the per-
centage difference in management was reported,in the area of management of
research and development (See,Figure 6.)

The energy- related population also reported (Table 3-1b) a higher percentage
involved in total research and development (45 percent) than did all doctoral scien-
tists and engineers (32 percent). This resulted from a much higher percentage of
the energy-related population involved iri applied research and a slightly higher
percentage involved in development-offsetting a lower percentage of the energy-
related popUlation in basic research.

,

Part of the'concentration of the energy-related population in applied research
and in management 'Of research and development may be explained by the rela-
tively large proportion of engineers and chemists( the energy-related popplation;
both of these employment fields have relatively high proportions involved in tlIdSe
two primary workectivities. However, every employment field in the energy - related
population reported a higher percentage in applied research and in the rtiaraage-,
Tent of research and development than:did the corresponding employment field
among all doctoral scientists, and engipedis.

'The higher proportions involved in management and in research and develop-
ment among the energy-related populalion,compared with all doctoral )cientists
and engineers resulted partly from the Kigher, percentage:et the energy-related

.

ENERGY-RELATED

.. :..:::::;:::::::

, ---::::.: Management/=__ Rematch and Development_
45% ....._............. _.... 30%:::: :::i

::'
Tr

Teach-
ing

10%

/other
15%

TOTAL pOPULATION.

FIGURE 8. Primary Work Activity for Doctoral SCientists and Engineers, 1975
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population employed in Ovate businessfindustrap(56 percent versus 25 percent of
all doctorates) and the lower percentage of the energy-related population em-
ployed in educational institutions (28 percent versus 58 percent for all doctorate4:'
Statistical analyses' indicated that those erriploythent:fields with relatively more Of
the energy-related population,employed in private biiiihess/industry (and.relatively
fewer employed in educational institutions) in comparisekwith.011-doctOfateS ifi
those fields tended to have higher proportions reporting Minagerheht and re-
search and development. Among all doctorates the relatively larger proportion em-
ployed in educatjohal.iihstitittions provided a much higher proportion reporting
teaching (36':peitent v0iStis:only 10 percent of the energy-related population).

Within the'er;40y-relateid population, the percentage of the population in each
employment field"reporting primary work activities as management, especially
manageMent of research and development, was related to the percentage of the
population in The emproyment fields working in private business/industry and edu-
cational institutions.2 FoR each employment field the prqportion of the energy-
related population involved in management had a strong, positive correlation with
the percentage employed in private business/industry and a strong, negative cone-
lation.viithIhe percentage employed in educational institutions. The same stror4,
correlations were also found for the percentage involved in the more narrowly
fi6e*Piimary work activity of management 01 research and development. .

'Abel:iercentage distribution among employment fields of the energy-related
population engaged in one ofthe research and development areas did not have
any significant relationshiptothe percentage distribution by type of employer. That
is, employment in private business /industry versus educational institutions did npt
correlate with the percentage of the energy-related respondents reporting one/of
the areas in research and development.

However, within the more narrowly defined primary Work activities of basic
research and applied research, the type of employer did have some relationship to
the percentage of the poPUlation reporting the primary work activity. There was a
fairly strong, positive correlation between the percentage of those in the employ-
ment field engaged in baekOtresearch and the percentage employed in education
institutions (and also a fairly strong, negative correlation to the percentage er
ployed in private business/industry). That is, those employment fields with er:
percentages employed in educational institutions (and lower per en es'em-
ployed in private business/industry) tended to have relatively more of the phergy7
related population engaged primarily in basic research.

A weak, statistical relationship existed betweeh the per6ehiage engagedleap-
plied research and tthe type of employer. The percentag e Applied research
had a weak, posithie.Oorrelation with the percentage em0,4006 in private business/
industry and a weak: negative correlation with the percentage employed in edu-
cational institutions.

Tables and 3-1d (detailed engineering employment fields and primary work
activitieS):Show that the engineering fields tended to have the same basic pattern as

, .

'The statistical analyses were simple linear regressions of the form y = a + bx, where y was the differ-
ence by employment field between the percentage of the energy-related population and the percentage
of all doctoral scientists and engineers reporting the primary work activity (either management or
research and development) and x was, the difference between the percentage of the energy-related

- population and the percentage of all dficteral scientists and engineers employed In private business/
industry. The amount of variance explained was approximately 15 pprcent.

2The relationships were identified using simple linear regressions of the form y = a + bx, where y
was the percentage of the employrhent field reporting the primary work activity and x:Was the per-
centage of the employment field working for private business/industry or for educationatinatitutions.
The sImple statistical relationship indicated one-third to almost one-half of the variance in the per-
centage; in managethent among the employment fields pdbld be explained by the percentage dis-
tribution by type of employers.
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the science fields across th.e- prirnery work activities. Civil engineers contrasted
.. rather strongly to the other engineers by reporting substantially lower percentages

engaged in management' andIesearch. Almost all of the energy-related population
primarily engaged in development and in design were engineers.

. The second section in this chapter relates to the type of employers reported by
the doctoral scientists and engineers (see Figure 7). As mentioned above, the ma-
jority of the energy-related population was employed in private business/industry
(56 percent) and just over one-fourth (28 percent) in educational institutions (Table
3-2a). This contrasts sharply to the total population of scientists and engineers
where nearly three-fifths were employed in educational institutions (58 percent}and
one-fourth were employed in private' business/industry (Table 3-2b).

The percentage distribution of types of employers for the energy-related doc-
torates varied somewhat across employment fields. ln several fields over one-half
of the energy-related employment was reported in educational institutions. In fact,
the ..clata showed a rather strong pattern of energy-related mathematicians;
chefnists; earth, environment, and marine scientists; and engineers employed in
private business/industry with the other employment fields conc'entrated in educa-
tion and .the federal government. The "all other fields" employment group was
concentrated in priirate business/industry. The "all other fields" category included
scientists and engineers working as business managers or administrators, which
probably accounts for the high percentage of the group employed in private busi-
ness/industry.

The federal government employed over 20 percent of the energy-related popu-
lation in four employment fields: earth, enVironment, and marine sciences; life
science; economics; and psychology and other social sciences. All of these fields
tended to relate strongly to ,public policy oriented issues and research, i.e., to
the impact of energy on the:community and workers, rather than to directly ex-
ploring questions of production and development of new energy sources and effi-
ciencies.

so

50

40

20

10

EMPLOYERS; OF DOCTORAL SCIENTISTS AND ENGINEERS, 1975

Energy-Related

EiTotal Population

.1,
Business-Industry Educational U.S . Governmen

OtherInstitution (civilian)

FIGURE 7. Employers of Doctorai Scientists and Engineers, 1975
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3.1 EMPLOYMENT FIELD AND PRIMARY WORK ACTIVITY

TABLE Ila. Employment Field and Primary Work Activity

Energy.lielated Doctoral Scientists and Engineers

Employed Population, 1975

Management or ...,-

Administration of Research and Development OtherigrMAVliF--Research and
'and No

Employment Field Total Developmeht Other Both Research Research Development Design Teach. Consult .Report

Total, All Fields

Percent

Mathematics ,

Percent

.PhysicslAitronomy

Percent

Chemistry

Percent

Earth, Environment, and

Marine Sciences

Percent

Enginiring

Percent

Lite Sciences

Percent

m

octal Sciencesoc

E noicslEconometrics

cent

ychology and Other

Percent

86 145 245 41

100 17 29 5

f
.20,852 4,313 1,344 553

100 21 6 3

446 41 . 8 11

100 9 ,
8 _a

2,619 359 24 39
a

100 14 1

, 3,434 912 125 90

,100 27 4 .3

2,402 ,440 211 107

100 18 9 4

9,181 2,209 652 238

100 24 7 3

748 98 15 0

100 13
j.

.

539 55 29

6 a
630 54 35, 27

100 9

100 10 '5

2,559

12

52

12

822

31

683

20

351

15

319

3

202

7

46

r

16

Other Fields and No

Report

Percent

5,568

2

120

27

913

35

1,035

30

789

33

2,207

24

179'

.24

191

30

10

82

10

, 1

1,332

6

67

15

35

1

113

3

37

2

1,065

12

13
a

.

_2a

0

497

2

0

6
a

0

0

491

5

0

0

0.

2,069

10

31

7

298

11

268

8

163.

7

760

8

150

20
i

159

25

184

34

56

7

1,014

5

55

12

20
a

,. 53

2

136

6

609

7

11
a

36

6

28

13

66

8

1,603

8

6.1

14

103

4

155 i.

5

168

7

631

7

,80

11

80

13

107

20

218

26

aSample size too small to permit meaningful calculations of percentage distribution,

SOURCE: Deportment of Energy, band on Notional Academy of Science data,
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Research and development was the largest primary .work activity
for all the energy-related employment fields except for "psychology
and other social sciences" and for "other fields and no report." With-
in the 'research 'and development area, applied research was the
primary work activity for all but two employment fields.

Management or administration was the second most frequent work
activity, in terms of percentage, for six.employment fields.

Energy-related life scientiSts, economists /ecometricians, and
psychologists and other social scientists all report d sizable percent-
ages in teaching as the primary work activity.

Engineers accounted,for virtually all of the employment in design,
almost 80 percent of the employment in development, and over 60
percent of the erpployment in consulting.

o
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TABLE 3.1b. Percentage Blatt Ilitton of Primary, Worlactlyltiiiiy EMployment Fields
Energy-Related and All DoCtoril,Sentiits and Engineers Emig dyed population, 1975

Managenient;

Administratipfr of Research and Development
Other

Research and Basic Applied
and NoEmployment Field Total Development Other Both Research Research Development Design Teach Consult Report

Total, All Fields

Energy-Related 100 ,..21

All Doctorates 100. 11

Mathematici

Energy-Related 100

All Doctorates 100

Physics/Astronomy

Energy-Related 100 14

All Doctorates 100 10

Chemistry

Energy-Related 100 27

All Doctorates 100 19

Earth,"Invironment, and

#
Marine Sciences',,,

° Energy-Related' 100 18

All Doctorates 100 13

Engineering

Energy-Related 100 24

All Doctorates' 100 19

Life Sciences

Energy-Related 100 13

All Doctorates 100 10

EconomicsiEconometrics

Energy-Related 100 9

All Doctorates 100 8

Psychology and Other

Social Sciences

Energy-Related 100,

All Doctorates 100

Other Fields and No

Report

Energy-Related 100

All Doctorates 100

b

12 27

15 13

12 27 15

11

S1 35

28

10 5 8,

36 2 10

7 12 14.

60 1 3

b

10 5

5

17. 29

9 . 22

27 IONi 24

- 28 13

a

t30
3 6 13

16 10

'7 i 5

b

0

2

5

20 b ;'. 11

32 1 9

25 6 13

53 '7

34 20

51 3 19.

7

29

26

21

ales than 0.5 percent engaged in the primary work agtivity.

46 bSaMple size too small to pemilt meaningful calculation's of percentage distribion.
SOURCE: Deportment of Energy, based on National Acedethy of Science date,
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Compared with all doctoral scientists and engineers, those in-
volved in energy-related activitiesTeported much higher percentages
in both management of research and development and applied re-
search and a much lower percentage in teaching as primary work
activities. These basic patterns appear in all of the major employment
fields.

Several employMent fields differed substantially from the general
pattern of primary work activities reported for energy-related and all
doctoral scientists and engineers. Energy-related mathematicians
reported much larger proportions in development and consulting.
Energy-related chemists, physicists, and psychologists and other.
social scientists all reported relatively more doctorates involved in
basic research.
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TABLE 3:1c. Engineering Employment Field and Primary Work Activity
Energyfielated Doctoral Scientists and Engineers

Employed Population, 1915

Engineering

Employment Field

Total, Engineering

Percent

Civil

Percent

Chemical ,

Percent

lectrical

Percent

Nuclear

Percent

Mechanical

Percent'

Fuel Technology!

Petroleum

Percent

Mining

Percent

Materials Science

Percent

All Other Engineering

Percent

Management or

Administration of Res and Developtent
OtherResearch and Basic Applied

and No .Total Development Other toth' Research Research Development Design Teach Consuls Report

9,181 2,209

100 24

421 38

100 9

1,921 462

100 24

E 441 88

100 20

1,176 314

, 100 27

1,143 225

100 20

635 183

100 29

139 32
_a

100

411 179

100 44

2,894 688

100 24

652

7

7

_a

185

10

62

14

119

10

238

'3

23

_a

52

3

15
a

11

_a

.

319

3

0

'40

2

0

19

_a

.1

44 23 41' t

4, a 4

79 , 12 12

12
a a

, 15 3 0
a, a

0 8 40

10

141 91 167

5 3 6

2,207

24

1,065

12

.491

5

30 39 123

)7 , 9 29

496 , 290 79

26 15 : 4

63 ' 44 '. , 26

14 10 a
227 133 4 74"

19 11 6

319 201 78

1 28 18 7

153 18 11

24
a

33 0 0

24

140 20 0

34
a

746 320 , 100

26 11 3

760

8

609

.7 '

36 82

9 " 19

109 85

6 4

77 20 '

17 _ 8

59 69

5 6

107 81

9 7

45 27

7
a

33 12

24
a

14 10

631;

7

, 43"

10

123

6

46

)719-:

151 ..;,:,

13

244

95

15

11
a

0
a _a

A

280 223 138

10 8 :5

aSample size too small to permit meaningful calculations of percentage distribution.
SOURCE: Department 0 Energy, bated on National. Academy of Science data,
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Management or administration was the most frequently cited
mary work activity for five of the engineering fields. ResearPti and
development was=the primary work activity for only three'

.engineering fieldS,4"Chemical, mechanical, and materials,SCierice '
plus the ."all o.ther engineering" group. Applied research was the
most freqUe4primary work activity withiplhe research and develop-
ment area for all of the engineeii fields except civil. Among the
engineering fields, electrical and aiming had the largest percentages
involved in teaching.
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TABLE 31(1. Prcentage Distribution of ingine ring Employment;Fields by Primary Work Activities
Energy inOyito Sclentisgand Engineers

Em00011tPopui okisTr.

Brigineinrig

,Employment Field
4

Total, Engineering

Energy-Related'

All DoctOrates

Civil

Energy-Related ,.

All Doctorates

Chernical.

'Ensrrgy,-Fllated.,

Alltactorates;. , ),

Electrical

Energy-Related

All Doctorates

Nuclear

EnergyRelated

All Doctorates

Mechanical

nergyRelated

All Doctorates

,Fuel TechhologylPetiol6um

. ' ,.Energy-F1 ated

All DOct rates

Miping, 1 1.

. nergy,Re dted

,.o.rui, :Do tor tes
'''' '

fulateriO Sciipce

' '' ' nprgy-Related

,AII Doctorates
q.

Ali Other Ehgneering

t.'sgy-Ftelated , ,

A 7Doctoraes

Management or

Administration of :Rese t&
Research and Bask

DevelopMent Other Both Research,

evelopment
Other

ed
a and No

rch Devel,opment Design Teach Consult Report

aSample size too ,small to perroit meaningful calcUlationsOf percentageAtribution:

SOURCE: Doplarrent of there, bated on:NatIOnal Academy of Science dile.
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The energy-related' engineering fields reported. the same general
patterns for priMary work activities, with some variations, as were
rebdrted by the total population. Energy-related civil engineers re-
ported relatively more in developMent, design, and consulting activi-
ties. Energy- related electrical engineers had a relatively lower per-

, ceritage in applied research, and energy-related mining engineers
relatively feWer in the management of research and development..

k>1
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'12 EMPLOYMENT FIELDS BY TYPES OF EMPLOYERS

TABLE Mai Emlloyment Field and Type of EMployer

Energy4felated Boctonii Scientists and Engineers

I
k

Employe?! Population, 1975
0.

i

,

EmPoyment Field 'Total

Total, A11.4Ids 20,852

i.,

Bullets

. Or Educational

Industrw ,.Instikution4

11,744 5,845

., U.S.

Government

.Civiliah

1,985

State

and Local ,

Governments

il

165

Percent . '100
4,

illik 28 g!., 10 1

Mathematics . 446 280 140 24 0

Percent 100. 63 31 t 5

Physics/A, stronomy . 2,619 784 1,414 ' 216 , 0

Percent . 100 30 . 54 8

ChemiStry 3,434 , 2,238 777 216 0

Percent 10, 65. 23 6

Earth, Environment, and Marine Sciences 2,402 1,324 465 , '489 57

Percent 100
1 ,

55 19', 20 2

Engineering 9,181 6,371 1,797 598 40

Percent 100 69 . 20 ' 7
,_a

Life Sciences 748 75 438 ., 154 0

Percent , 100 10 59 21 !

Economics/Econometrics 630 173
,,

250 128 , 16

Percent 100 '127. 40 20
b

Psychology and Other Social Sciences 539 55 354 1 109 . 19

Percent 100 10 60 20 _b
All Other F 645 355 165

,,
27 33

Percent 100 55 26: , 4 5

No Report 208 89 i ,,r4 24
Percent 100 43 22

_,b .,

55

Nonprofit All Other

Organization Emploieis''

1,031, 82

5,
, _a

2

.._.,b

205

' 8

188

5

0 `.

'15
b

57 10

2 _II

355 20

4
b

70 11

9
b

51 12

8
b

2 0

b

65 0

10

36 14

17
_b

ales than 0.5 perceq

,bSample site too small to permit meaningful calculations of percentage distribution,

SOURCE: Department of Energy, bated on National Academy of Sclera data,

fil
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Over one-half of all the energy-related doctorates were employed
in private business or industry. An, additional 28 percent were em-
ployed as faculty or staff in educational institutions.

Considerable variation-was reported among the various employ-
ment fields for the different types of employers. Educati2nal insti-
tutions were the largest employers for physics, life scieRbes, eco-
nomics, and psychology and other social sciences. The U.S. govern-
ment employed over 20 percent of the doctorates in four employ-
ment fields. Engineering accounted for 35 percent of all employment
in nonprofit organizations.
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TABLE 34, Percentage Distribution, Employment Field and Type of Employer

Energy. Related and All Doctoral Scientists and Engineers

Employed Population, 1915

Employment Field

Business U.S. State

br Educational Government and Local Nonprilit All Other
Total Industry Institution Civilian Governments Organization Employers

Total, All Fields

Energy-Related 100
All Doctorates 100,

Mathematics

Energy-Related \ ,100

All Doctorates 100

PhysicslAstronomy

Energy-Related 100 ,.

All Doctorates 100.! .

Chemistry

Energy-Related 100

All Doctorates 100

Earth, Environment, and Marina Sciences

Energy-Related 100

All Doctorates 100

Engineering

Energy-Related 100

All Doctorates 100

Life Sciences

Energy-Related 100

All Doctorates 100

EconomicslEconometrics

All Doctorates 100

Energy-Related . 100

Psychology an Other Social Sciences'

Energy-Relat 100

All Doctorates 100

All Other Fields

Energy-Related 100

All Doctorates 100

No Report

Energy-Related 100

All Doctorates . 100

56

25

63

14

30

28

58

31

79

54

21 62

'65 23

50 40

55 19

24 49 ,

69 20

52 ,35

10 59

13 68

27

406912 )
10 66

9 71

55 26 ,

28 58

43 22

29 48

aLess than 0.5 percent'

bSample size too small to permit meaningful calculations of percentage distribution:"

SOURCE: Department of Energy, based on National Academyk of Science data,

10

7

8

11

6 0

5 1

20

18 ,

I

7

7

21

10

211

20

20

4

4

4

a

1

3 2

b

b

b

h

4

0

3 4 10

5 10 0

6 2

17

\. 10
.MMIM.



V.

Energy-related doctorates reported over 50 percent of their em-
ployment in business or industry while all doctorates reported over 50
percent of their employmentlin educational institutions. Consider-
able variation from the general pattern was reported among the
employment fields. For instance, physics /astronomy life sciences,
economics, and psychology and other social sciences all had dis-
similar percentages for energy-related and all doctorates employed
in, business or industry and in educational institutions.
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TABLE 3.2c, Engineering Employment Reids and Types of Employers
Enerpililated Doctoral Scientists and Engineers

Employe'd llpulation, 1975

45

Business U.S.. State , .Engineering
Or Educational Government and Local Nonprofit All OtherEmployment Field Total industry Institution Civilian Governments Organization Employers

Total; Engineering
9,181 6,371 1,797 598 40 355 , 20

a
;,,,,,Percent

100 69 20 , 7 4
' b °. . ,,':

Civil .

Percent

Chemical

:

421 332

100. 79

1,921 i 1,63,Y ;

4 65 24 0 0 0 't.,;,b
15

199 43 0 46Percent
100 85 lo 2

2

441 241 179 21. 0 0

Electilcal

Percent
100 55 t 41

Nuclear
1,176 755 256

,l''

1
,,! e ,

'

12 55Percent
1'00 64 22 8 b

5

fMechanidal
1f143 712 235 124 0 72 , ', 0Percent

100 62 21 11
6

Fuel TechnoloaPetroleum
, 635 513 45 60

.

13
.69

Mining
.. .fr:i

f t w .
: 1,.:. ;,,49, , .. '57' 33 0

,.i
,,, iporCent,

:.190/';,'i.',`:'';
i'5'.

.

,..Meteiiitte.$ nce 411 .):.'256 6 18. ,
51

150.r.6eht. 100 62 21 ,

,..,,i,,,....

, 12

0

Percent
100 81 7

All,Othet Engineering
2,894 1,880 , 675 177

118 20Percent
100 65 23 6 4

a *than 0.5 percent.

bSarn' ple site too small to permit'
meaningful calculations of percentage distribution,

SOURCE: Department of Energy, based on National Academy of Science date,

61

tr



BusineSs or indatry was the largest employer for all the engineer-
ing fields except miring, which reported educational institutions as
the largest emRloyer. The U.S. government employed almost one
fourth of the mining engineers, as well as a substantial number of

:$4 tear, mechanical, and fuel 'technology/petroleum engineers.
,.::,ICAaterials science engineers reported by fat the largest percentage

employed in nonprofit organizations; however, chemical, nuclear,
mechanical, and ."all other engineers" also reported significant
employment in nonprofit organizations.
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CHAPTER 4.

Regional Location and Salaries

The energy-related population instateseast of the Mississippi River accounted
for 5 per ent e energy-related doctorates. However, conipared with all doc-
tor scie is and engineers, the energy-related population was relatively concen-
tra din h ee western, re'giOns (Table 4-1a): the WeSt South Central atates, the
Mou n states, ant?the'patific states. These areas accounted for 40 percent of
the energy -related.,Otipt.ilatiOn but only 28 percent, ofall doctoral scientists and
engineers' See , .

California had.,by far.tlje largest energy- related p60,4lation with just over 3000
,',(14 percent). Pouf' other' states ,Texas, New York', Pannsylvania,.and
had between 1400 and 1900energy-related doctorates, and the Distriot of Colum-

,

bia had over 1100. These' five states plus the District of Colu-mbia accounted for
Slightly more than 50 percent of the energy-related .population and approximately
40 percent of all doctoral scientists and 'engineers:,!:

In several of the regions and..stateS, 10 percent of more of the doctorates were
energy-related (Table 4-1c). ln'the West South Central, Mountain; and Pacific .

regions, 10 percent to 15 percent of the doctoral scientists and engineers were
energy- related; in two states Oklahoma and News:Mexico 25 percent were
energy-felated; and in 10 other,states 10 percent to 1.5 percent were energy4lated.

As discussed in Chapter; 2, when comparedvith all doctoral scientists and
engineers the energy-related population was relatively concentrated in' engineer..,,
ing; physital science; and the earth, environment,, and marine sciences. The per

ast South
Central
4.1%

o.eAmA

*Includes Alaska and Hawaii

r.'

FIGURE 8. GeographiC Distribution of Energy-Related Doctoral Scientists
a.nd Engineers, 1975 .

s.
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-centage of engifteers and chemists in the energy- related population was larger thigh
r in the tota doctorate population in all nine 'regions while the:percentage Ofh 4E1

t" physicists 4nd earth; erkitonment,, and marine ,scientists in the energy-related
, . population was larger 4-eight 'Of 'nine regions and in seven of nine regions,

respectively. ,

Over two-thir69 percent)Of the energy-related earth, environment,and marine
scientists Ware lOcated irt three western regions, West South Central ,,(798),
Mopritairi.(362), and Pacific (500) These scientists accounted for about three out of
teri of the energy=related doctorates in the West South Central region and about
*twO out of ten in the Mountain region (Table 4-1b).

Much of the regional location of energy-related doctorates can be 'attributed to
the concentration of the Oil and natural gas industry in the West South Central
states 'and to the. presence, or absence, of ERDA multiprogram-laboratories. The
percentage of energy-related among all doctoral scientists and ,engiOers in each

_region was strongly influenced by the number of doctorates employed in ERDA
multiprogram laboratoilies in the region.' AsSuggested above, theConcentration of
the oil an gas industry 'in Texas and Oklahoma appears to explain the relatively
high percentage of energy-related dqctorates among all doctorates in these states
and in the West South Central region; however, becausepf a lack of data it was
impossible t establish this relationship by statisticalonalysis: Thus, the concen-
tration of tht petroleum industry and the preSence of 'five of the eight ERDA-

Owned contractor-operated multiprogram laboratories in the three western re-
gions explains much Of the relative concentration of energy-related doctorates in
these regions.,4

The second part of this chapter provides information on salary levels. These
data collected by NAS were regular salaries for a 12-month period; or college
professors or others on 97 or 10-month contracts,. NAS adjusted the salary to re-
flect a.12-month salary'. -

The median salary for energy-related doctdrates4aS $25,900 and ranged from
$22,300 for psychologists and other social scientists (excluding economists) to
$30,300 for the "other:fields" group that includes doctorates employed in busi-
ness management and administraticQTable 4 -2e). The salary at the tenth per-
centile of all energy-related doctorates was $18,600 while it was $38,700 at the
ninetieth percentile. Comparing tenth-percentile figures across the energy-related
employment fields, engineers had the highest salary at $19,700 while economists"
had the highest salary at $55,100 for the ninetieth percentile.

In the energy-related population in general, chemists; engineers; economists;
the earth, environment, and marine scientists; and persons employed in the'dther
fields" group had higher than average salaries for all percentile 'levels. Energy-
related engine,prs' salaries varied substantially acrosstheengineering employment
fields with chemical, nuclear, fuel technology/petroleum, and materials science
engineers reporting higher than average earnings.

'The relationship was estimated using a simple linear regressiOn of the form y= a+bx, where y
was the ratio of the energy-related population divided, by all doctorates in each region and x was the
number of doctorates employed in the ERDA multipro§em laboratories in each region or the number

doctorates employed by ERDA in the case of the District of Columbia (Middle Atlantic region). The
number of doctorates in ERDA multiprogram laboratories was taken. from Scientific-Engineering and
Technician Manpower, Government-Owned Contractor-Operited Multi-Program Laboratories, a report
by Oak Ridge Associated Universities to the ERDA, July 175. The data used in the report was collected
approximately 3 months before the NAS survey. The diStribution of ERDA inUltiprograrrk,laboratories
is New York 1, Illinois. 1, Tennessee 1, New Mexico. 2, California 2, and Washington 1.
Except the West South Central region, approximately 90 percent of the variance in the percentage of
energy-related doctorates among all doctorates across regions was related to the level of doctoral
employment in the ERDA multiprogram laboratories by region.
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As would be expected, the t'pe of employer and management as a primary work
activity strongly influenced the relative median salyitrts across employment fields
for the energy-related' population. The percentage employed in private business/
industry had a strong, positive correlation with the median salary across ems
ployment fields, and;the\Vercentage employed iq educational institutions had a

percentage involved in manage-

g, positive correlation, with the
Wong, negative correlation with salary levels. The
ment as a primary work activity had a very stro
salary levels across employment fields.'

A significant, positive correlation existed betw en-the median salaries across the
employment fields for the energy-related popula ion and the percentage of the doc-
torates who had found employment in the sa e, field as their degree specialty.
While this might be interpreted as indicating he relatiYe strength or weakness
in demand for energy-relalted doctorates am g the various employment fields,
caution must be used as only approximate one-fourth of the variance in the
median salaries across employment fields s related to the percentage of doc-
torates employed in the same field as the agree specialtieg.2,

The median Salary for the energy-relate .doctorates was 12 percent higher
than for all doctoral scientists and ,engireers ($25,900 versus $23,100), with
mathematicians; earth; environment, and rri,arine scieptiSts; and the "other fields".
group reporting the largest differences median salAries (Table 4-2b).' Com-
paring .salaries by percentiles, the tenth ercentile salary, for the energy-related.
population was 15 percent higher than f rail doctorates, and the ninetieth per-
centile salary for the energy-relat population was 10 percent higher than for
all doctorates.

A "fairly strong, positive correlation existed between the median salary of all
doctorates in the employment field and the percentage of energy-related doc-
torates within the employment field. Qver 40.percent of the variance in median
salaries across employment fields was related to the. percentage of energy-related
doctorates in each field.3

'Based on the results of simple linear regressions of the form y = a +bx, where y was the median salary
of the energy-related population by employment field and x was the percentage employed in private
business/industry or in educational institutions or reporting management as a primary work activity.

2Based on the results on a simple linear regression of the form y = a +b x, where y was the median .

salary by employment field and x was thpercentage of doctorates employed in the same field as
their doctorate degree specialty.

. .3Based on the results of a simple linear regresion of the form y =,a+bx, where y was the median-
salary of all doctorates in the employmbrit field and x was the percentage of energy-related doctorates
in the employment field.
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4.1 EMPLOYMENT BY GEOGRAPHICCATION
. TABLE 4-1a. EmployMent by State and Region

Energy-Releted anal All Doctorel Scientists. and Engineers
Employed- Population, 1975

Region
and State Number Percent Percent

Energy-Related Total

New England
COnnecticul
Maine
Massachusetts
New Hampshire
Rhode Island
Vermoht

Middle Atlantic
New Jersey
New York
Pennsylvania

East North Central.
Illihois
Indiana
Michigan
Ohio
Wisconsin

West North Central
Iowa ,
Kansas
Minnesota
Missouri
Nebraska
North Dakota
South Dakota

SouthAtlantic
Delaware
District of Columbia
Florida:
Georgia

Maryland
North Carolina .'

South Carolina;
Virginia .

West Virginie.

1,035
328 1.6 .

31 0.1 '
594 2.8

1
a,

n 54 0.3
27 0.1

4,032 \I9.3
933 4.5

1,625 '7.8
1,474 7.1
3,240, 15.5
1,400 411.7.

;,'9198 0.9
546 2.6
975 4.7
121 0.6
481 2.3
'95 0.5
44 0.2
96 0.5

146 -; c Q.7
40 0:2
45,4 0.2

a

2,d)56 13.5
281 1.3

1,117 5,4
154' X0.7

200. 1.0
316 1,5
152 0.7
101 0.5 013
$94 1.9 2.7

91 0.4 0.5

Region 4 EnergY-Related Total
and. State Number Percent PerceRt

5.0 7.7 East.South Central
Alibara
Kentucky,

sS,

1.8
0.4

"4.4
Q.3
0.5
0.3

`t,,19 9
4.2

10.2
5.5

16.4
4.7
2.1

3.5
4.3
1.9
6.2

,1.0
0.9
1.7
1.7
0.5
0.2
0,2

17.6
.1.2
3.5
2.1

1.7
3.2
2.1

'tAississiP151
Tennessee

'West South Central'
Arkansas
Louisiana
OklahoMa
Texas .

Mountain
Arizoni

Colorado
Idaho
Montana

'`Nevada
New Mexico.
1)tah
Wyoming

Pacific
Alaska f'
California

-Hawaii
Oregon
Washington

U.S.'PossessiOhs

All States

846 4.1 4.2
0.5

0.2 0.6
3.0 1.7

13.1 ,

0.4
1.2

104
87
33

622
2,735

225
609f

' 1,892
1,905
434

2,9 . 0.9
. 9.1 4.6

9.1

557 -. 11.7 1.9
150, 0.7. 0.4
116 00,6 . 0.3

Q.2
736 3.5. 1.1 ,

152 0.7 ' 0.9
59

3,756.
20

3. 0.2
14:6
d.1

3,002 14(4-** 11.4
13 _2 iv 0.4.

116 0.6 1.0
605. 2.9

16 0.3 1
20,852 100.D 100.0

41-

alndicate*ine sample 14'mple siie was too small to-provide an.acc ate estirnAt'SOU RC CADepartment of Energy, based on National Acadarrl'of$cien

.
e ,

47.

ee also the footnote to Table 2-4a.



\ The three Middle Atlantic region states accounted for the largest
percentage of energy-related employment among the regions while
California had by far the latest energy-related employment for any
individual state.. employment in the states east of the Mississippi
RiVer totaled 57 percent of the energy-related population; however,
energy-related doctorates were relatively more concentrated in the
'western states. The three western regions West South Central,
Mountain, and Pacific had 40 percent of the energy-related
doctorates versus only 28 percent of all doctorates.

1
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fi *RE 4.1b. Employment Fields by Geographic Region

Energelelated Doctors' and Engineers

Employed Popul 1975

Geographic Region.

New England

Percent

Middle Atlantic

Percent

East North Central

Percent

West North Central

Percent

00South Atlantic

Percent

East South Central

Percent

West South Central

Percent

Mountain

Percent

Pacific

Percent

U.S. Possessiot

Percent

Carth,

Physigii Enyironmvt,
Psychology Other

Life and, Social and No
Total -Mathematics Astronomy Chemistry and Marine Engineering. Sciences Sciences Report
1,035 39 150 Pr 145 36 515

100 4 14
ilS 3,

50

4,032 63 416 833 , 193 2,109
100 2, 10 21 5 ,52

3,240 57 369 652 t 195 1,481
100 2 11 - :20 6 46

481 15 56 97 35 180
100 _b

12 20 . 7 37

2,806 60 419 430 268 992
,100 2 15 15 10 35,

846 61 112' 103 15 418
100 7 13 12

_b
49

2,735 55
, 82 397 798 1,226

100 2 3 15 , 29 U , 45

1,905 39 3948 255 162 608
100 2 21 013 19

3,756 57 617 522 i 500
4

1,642
100 2 16 14 '# 13 44. ii
16 0 0 0 0 10

15 71 64

1 7 6

81 151 :186
2 '4 5

144 165 177

4 5 5

34 25 39

,7 5 8

156 344 137

6 12 5

65 k 40

8, 5

29 77, 71

1 3 3

81 104 58

4, 5 3 ,

143 194 81

4 4 5 2

0 6 '.0
_b

aThe states In each region are shown in Table 4-1a.

bSample size was * small to permit meaningful calculfions of percentage distribution,

SOURCE: Department of Energy, bid on National Academy of Science data.

, 4

I

6(,)

04,

f1
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Employment in all regions was fairly diverse among the various
fieldS, and each region generally reflected the national distribution
among the employment fields. Engineering was the largest employ-
ment field in every region. Physics and cheniistry were either the
second o'r,third largest employment fieldsin, all regions except the
West South Central' and Mountain states. The West South Central
region had a relatively low percentage for physicS but had by far the
highest percentage for earth, environment, and marine sciences. The
Mountain states had the second highest percentage of employment
in earth, environment, and marine sciences..In fact, two-thirds of
energy=related earth, environment, and marine sciences doctoral em-
ployment was ik the West South Central, Mountain, and Pacific
regions.



TABLE 4-1c. Percentage Distribution, Employment Fields by Geographic Region
Energy-Related and All Doctoral Scientists and Engineers

Employed Population, 1975

sEa'rth, Psychology OtherPhysics/ Environment, Li e and:SOcjal and NoGeographic Region° Total Mathematics Astronomy Chemistry and Marine Engineering Sci races ScieWces Report
New England

.
.

Energy-Related 100 4 14 , 14 3 50 1 7All Doctorates 100 6 9 11 4 17 21 25.,, - .,Middle Atlantic
Energy-Related 100 2 10 21. 5 52 2 4All Doctorates- 100 7

b

6 . 16 3 17 20 24N. .East North Central
Energy-Rel ted 100 2 411 , 20 6 46 4 5octorate 100 6 6 15 3 15 24 24

West North Central
Energy-Related 100 12' 20 7 37 7 5All Doctorates 100 3 12 3 11 36 22

South Atlantic
Energy-Related 100 2 15 15 10 6 12All DoctorateS 100 6 7 12 5' , 27 22

East South Central
t _bEnergy-Related 100 13 12 49 8 5All Doctorates 100 6 6 11 3 14 30 24 5

West South Central
Energy-Related 10d. 2 3 15 45 1 3All Doctorates 100 7 5 12 8 19 26 18

Mountain
Energy-Related 100
All Doctorates 100 6

Pacific
Energy-Related 100 2 16 14 13 44 4 5All Doctorates 100 6 8 9 6 18 23 . 23

5

6

6

21 13
10 8

19 32P 4 .5
10 16 , 24 19

U.S. Possessions
Eciergy-Related
All Doctorates, 100 4 6 7 3

3
6

6

18 30 21 12

aThe states in each region are listed in Table 4-1a.
bSample size too small to permit meaningful calculations of percentage distributicr.
SOURCE: Department of Energy, based on National Academy of Science data.

n
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The East South Central region was the only one having a higher
percentage of mathematicians among, the energy-related doctorates
than among all doctorates. Only the West South Central region had
a smalfer percentage of physicists among the energy-related than
among all doctorates. Only two regions, New ,England and West
South Central, had smaller percentages of earth, environment', and
marine scientists among the energy-related than among all doc-
torates.

a

7 3 ,



4.2 SALARIES BY EMPLOYMENT, FIELDS,
TABLE 4-2a. EMployment Fields and Salary Percentiles

Energy-Related Doctoral Scientists and Engineers
Employed Population, 1975

1

4-- s

IP k
Employment Field

Average, All,Employment Fields
41

Mathematics

PhySics/Astron.omy

Chemistry
Earth, Environment,

and Marine Sciences

Engineering

Civil 4

Chemical
Electrical
N4clear
Mechanical

eFuelt chrItlogy/Petroleum
Materials Science

Scienits ,

omicnconometrics
ychology and Other

ther Fields
Social Sciences

Z.>

t.

G.

10th 25th 50th 75th 90th
Percentile Percentile Percentiles Percentile Percentile

$18,600 $21,800 $25,900/ $31,100 $38,700
18,200 22,000 24,800 30,600 38,900

18,200 20,700 24,400 29,700 36,200
18,300 22,800 26,600 31,500 40,000

.
18,800 21,800 26,500 34,200 40,800

19,600 22,200 26,000 30,900 37,800
.,

18,700 20,200 22,100 28,200 32,900
21,300 24,200 27,200 31,800 40,500
18,900 21,300 24,900 32,800 42,000
20,000 23,400 26,200 30,700 36,400
18,400 20,400 24,000 28,500 -:W,100
22,500 25,600 28,800, 36,100 42,200
201560 24,000 2711000 31,300 ' 37,100

16,200 18,900 22,300 26,600 i 31,600

18,4 21,300 26,600 35,900 55,700

.
27,300 34,000; -00 17,600 22,300

,200 23,600 40,700 50,10030,300
,-,., \

e.
fiftieth percentile is the median salary fo h emolovment field. \\RCE: Department of Energy, bised on Na Academy of Science data.

e 58

_There' .4:general trend in all employment fields for absolate
sale nces to increase between each higher percentile listed.
CiVii anical en gineershad the smallest differenceSbetween
the Ainetieth 0: centiles While economics/econometrics
had f'Oifferen these two .percentiles,
rs;Th 01:;eries tenth and twenty-fifth perte. iles (pre-

ably w Ore hewer dOctotates were concentrated) wer found in
tenceS and in psycholoqy and Qther social sciences, while the
t salaries were in three engineering fields: chemicalifuel tech-

Y/petroleum, and materials science. ,
e difference between the lowest and highest salaries among the
tOyment specialties at the tenth and twenty -fifth percentiles was

kib'out 45 percent. The difference between-the lowest (civil engineer-
ing) and the highest salary ("other fields").for the medaan (fiftieth
percentile) was 37percent; then the difference increased to 53 per-
cent for the seventy-fifth percentile and to 76 perceia for the ninetieth
percentile.



TABLE 4-2b. Median Salary Comparleons by Employment Field
Energy-Related and all Doctoral Scientists and Engineers

Employed Population 1975

/v\
Median Salary

Ratio of
Energy-Related

Employed Field Energy-Related Total to total
All Employment Fields $25,900 $23,100 1.12

rOathematics 24,800 21,800 1.14

1Physics /Astronomy 24,400 . 23,600 1.03.

Chemistry 26,600 23,900 1.11
Earth, Environment, Marine

L'Sciences 26,500 23,400 1.13
Engineering 26,000 25,100 1.03

Civil 22,100 22,800 0.97
Chemical 27,200 26,2Q0 1.04:
Electrical 24,900 24,400 1.02
Nuclear 26,200 25,500 1.03
Mechanical 24,000 23,800 1.01
Fuel Technology/Petroleum 28,800 27,900 1.03 t.
Maibrials Science 27,000 27,300 1:02

Lite ciences 22,300 22,20Q 1.01

Eco omicS/Econometrics 26,600 .24,200 1.10
Ps hology and Other

ocial Sciences \ 22,300 21,600 1.03

ther Fields `, 30,300 24,300 1.25

SOURCE: Department of Energy, based on NatICSnal ademy of Si data;

The median salary for energkel ed doctorateS was approxi-
mately 12 percent higher than thel:ne an salary for all doctorates
($25,900 versus $23,100). Only civil \c.ng eers had a median sary
for energy-related doctorates lower than or all doctorates.

\Nho.....
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U.S. Government Funding Sources
4

A slightly higher percentage of the energy -relat d doctorates received support
from,the U.S. government' than did all doctoral scie tists and engineers (47 percent
versus 43 percent; See Table 5:1a)./All employment ields except engineering and
earth,'-en4)iropment, and, marine sciences had hig er percentages receiving U.S.
government 6upriort among the energy-related do orates than among all doctoral
scientists ancrangineers. Over 70 percent of the ergy-related physicists and life
scientists received U.S. governfhentsupport. Am ng the energy-related engineers,
three employment fields chmical, an uel technology/petroleum had
fewer than 30 perdentreteiying U.S. govern ent support. In the mining, nuclear,
and materials science engineering fields, over 60 percent of the energy-related
engineers received U.S. §overhment support. (See Figure 9.)

By type of employer (,Table 5-3), the energy-related population and all doctoral
scientists and engineers reported widely varying percentages receiving U.S.
gOViarnrrient support, except' those employe61 in private business/industry where
both the energy- related and all doctorates reported just over 20 percent receiving
U.S: government support. OVer two-thirds (69 percent) of the energy-related doc-
torates employed by :educational institutions received U.S. government support

.., Compared to only_42 percent of all doctorates employed by educational institu-
tions.

$: - Over 10,950,doctoral scientists and engineers received support from ERDA (Table
5.4b);tof these, only 46 percent (5085) reported that they were energy-related.

Among the doctorates receiving support from' ERDA, less than 15 percent of the
life-cientists reported they were energy-related; less than 30 percent of the earth,
environment,.-and marine scientists ware energy-related; and approximately ?40
percent of the physical scientists were energy-related. In contrast, almost 70
perdent of the engineers who received support from ERDA were energy-related.

The doctorates who received ERDA support but did not indicate they were
energy- ing.fuel-related may have indicated another area of critical national im-
portance (see, Figure e.g., environment, teaching; health, mineral resources,
defense:or even food production and technology. In the case of nuclear physics
research and accelerator-related research, the survey respondents may not have
checked any of the areas of critical national importance as none of the listed
areas was appropriate to their work.

Twenty-four percent of the energy-related doctorates received support from
ERDA compared wittronly 4 percent of all doctoral scientists and engineers (Table
5-1b). Ten percent or more of the energy-related doctorates in one or more em-
ployment field receivect at least partial support from the National Science Foun-
dation, Environmental Protection Agency, Department of Interior, and Department
'of Defense. Focusig on those receiving ERDA support, 87 percent of the energy-
related doctorates 'were either physical scientists or engineers versus approxi-
mately 69 percent of the nonenergy-related doctoratesfrom these same fields.

Employment of ERDA-supported doctorates was concentrated in educational
institutions over 50 percent. Doctorates employed by, Ovate business/industry
were the second most common, recipients of ERDA support:

A comparison of the primary work activities supported by ERDA and other *ma-
jor U.S. government sources of support for the energy-related doctorates re-
vealed 30 percent of the doctorates funded by ERDA were in management com-
pared with 28 percent for the National Science Foundation, 35 percent for the

'It should be noted that the actual extent of the support received from the U.S. government could
range from a minimal amount to full support; see question 20 in the questionnaire (Appendix A).

CHAPTER 5. _
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Department of DOense, and 29 percent for the Department of Interior. Fifty-seven
percent of the docforates funded by ERDA were in research and development
compared with 46 percent for the National Science Foundation, 50 percent for the
Department of Defense, and 51 percent for the Department of Interior.

50

30

20

10

4.9

Energy-Related

Supported by
U.S. Government

f

Energy-Related

Supported by
'U.S. Energy Research and
Development Administration

FIGURE 9. Percentage of Doctoral Scientistssand Engineers Receiving U.S.
Government Support, 1975
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5.1 U.S. GOVERNMENT FUNDING SOURCES BY EMPLOYMENT FIELD
TAEL.E.5-1a. Percentage of U.S. Government Supported Personnel by

Employment Fle Ida
., Energy-Related and All Doctoral Scientists and Engineers

4- Employed Population, 1975

4

Employment Field- .

Percent Reporting
U.S. Governmeht Support

All Doctoral
Scientists and

Energy-Related Engineers
S,

Total, All Fields . 47 '43

Mathematics #' ., 55' 27

Physics/Astrbnomy 77 63

Chemistry 28

Earth, Environment, and Marine Scences . 9 56

Total Engineering 43 48 i
Civil 29 44
Chemical 24 23
Electrical 46 47
Industrial, Manufacturing 54 27
Nuclear 64 64
Mechanical 41 42
Fuel Technology/Petroleum 20. 21

Mining 62./ 50
Materials Science 75 48

. All Other Engineering 50 57

Agricultural Science 76 61

o Biology and Medical Science 70 56

Economics/Ebonometrics 40 ' 33

Psychology and Other Social Sciences 52 33

Other Fields 33 23

Field Not Reported 30 26

alndicates at least partial.support or sponsorship Of work activities by the U.S. government.
SOURCE: Department of Ene /gy, based op National Academy of Science data.

' The percentage of doctoral scientists and engineers receiving U.S.
government support was only slightly higher among the energy-
related than for the total population; however, th.e relative Percent-
ages varied considerably among employment field's. Etoergy-related.
mathematicians had twice the percentage receiving government sup
port in comparison with all mathematicians. Ehergy-related earth,
environment,' and marine scientists, flowever, had only seven-tenths
the percentage receiving U.S. goyernment support as did all earth,
environment, and marine scientists.

Energy-related .engineers reported a slightly lower percentage re-
ceiving government suppoit than did all doctoral engineers, but this
was the result of lower percentages ,reported main y by civil engi:-
neers and by the "all other engineering" group.
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TABLE 5-1b. Employment Fields and U.S. Government Funding SoUrces
Energy-Related Doctoral Scientists and Engineers

Employed Population,' 975

Employment Field
Total, All Fields

Mathematics

Physics/Astronomy.

Chemistry

Earth, Environment; and
Marine Sciences .

Engineering

Agricultural Sciences

Biology and MecliCal
Science

Economics/Econometrics
Psychology and Other
Social, ScienceS

Other Fields

Field. Not Reported

Number.RetFeivinfitU.S. GOyemment Support
Energy-Related

U.S.
Supporte

Tote la

9,810

246

2,027

1,286

937

. 3 3,966

.201

340

252

213

63

National
Science

Foundation.

Environmental
Protection
Agency

ERDA
(AEC)

Nuclear
Regulatory

Commission

Depr--4rtment
. of

Inferior

Department
Dof +, All

efense Othei ,
1,766 493 5,085 699. 982 1,395 2,757

49 9 149 20 13 51 38
386 17 1,410 80 22 "313 371
279 29 699 68 53 295 231

4

221 105 188 - 69 444 90 235
526 193 2,261 404 319 580 1,031

49 Q 0 64 0 -162

A 26 11 166 21 15 0 150
, 75 14 23 0 0 11 188

54, 27 45 28 14 25. 204
44 27 114 9 38 18 94

5 12 .10 Q. 12; 53

Alhdicates at least partial support or sponsorshit:t of work activities by the U,S. goveinment. Number of individuals repoi:ting one or moresources of U.S. government funding support. Because'some individuals reported multiple sources of U.S. goverhme4tunding support, thesum ofindi'viduals reported for all agencies is larger than the total number receiving support.
SOURCE: Department of edergy, based on National Academy of Science data.

Slightly less than one-half of all energy-related doctoral scientists
and engineers received .0:me government support during 1975.: Ofthose receiving gbvernment support, approximately one -half re-
ceived it from ERDA, the most common source of government sup-port for six of the employment fields. Agencies such as the Federal
Energy'AdMinistration and the Federal 'Power Commission are in-cluded in the "all other" category of fundfngSources.

,.
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TABLE 5-1c. Engineering EMplojiment Field and U.S. Government Funding Sources
Energy- Related. Doctoral Engineers

Employed Populatiom1975

Number Receiving

Ero ergy-fielated,
U.S. Govt.;

National
Science

Environmental
Protection

Engineering Supported Foundation Agency
Employment Field T.otal°

'Total, Engineering 3,966 526 .. 193

Civil . .121 0

Chemistry 454 57 29

Electrical 202 : 94' 10

.Industrial, Manufacturing 31 13 0

Nuclear 750 '24 12

-.Mechanical 463 91 10

Fuel Technology/'
PetroleUm 124 0 8

Mining , 86 10 0

Materials $cience 310 37 '0

All'Other Engineering 1;424 190 124

O.S. Goverment Support

ERDA
(AEC)

2:281

.54

299

60

16

P5
235

46

19

204

743

Nuclear
Regulatory

Commission

Department
of

Interior

Department
Of ° All

Defense Other

404 319 580 1,031

32 29 7 39

'10 70 36 - 67

38 36. 49 56

0 0 0 2

146 0 48 64,

38 0 23 148

8 42 40

0 78 0 0

36 9 , 53 49

104 89 :322 566

arndipeteS at least partial support pr. Sponsiirsbip of work activities by thellS. government. Number of individuals reporting one or more sour p
of U.S. government funding support. Because some indiiriduale reported multiple sources of U.S. government funding support, the sum
individuals reported. for all agencies is larger than the total ribmber receiving support;
SOURCE: Detartmen't'of Eriei:py, based on National Acadeiny of Sletice data

.° ^. , . '' '. ,
. .,

.ERDA:provided.support fOi one-fourth of all y. engi-
'pEors. and for 58 percent of'.those who! received U.S. governmeht
"siipportiERPA was the ,rriosl cdmmon,source of U.S. government
suppbrt for all ei-igineer,ing field.st exaept electrical and mining, with
support ranging from 3' per9ent.fl?r ciVil.ehgineers to 51 percent for
nuclear engineers.: . .

an ii 4)
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.5.2 U.S., GOVERNMENT FUNDING SOURCES BY PRIMARY WORK ACTIVITY.

.., ,. .

TABLE 5-2. U.S. Government Supported Peisonnel by Primary Work ActiVity'
Energy-Related and All DoctoritScientisti and Engineers .,,,.',

Employed Population,'1975

. Primary VVoricActivity

Total, All 'ActiviesZ,,,,

tVlanagernent/Administtation, Totil

Jb_enagement, Research and
Developrrient f,

Management, Other

Management,, Both

Research and Development,

Basic. Research

Appliid Research

Development

Design.,

Teaching, 4,

Consuiiing

Other and 'No Report

U.S Government.SiMported.a.'
. . Alf,Doctaal'
Energy-Retated Scientigs and Engineers

Number Percept Number 'T: Permit

4

9,810 - 47 113;131 43;

2,6'08 . 42 23,122

2,131

..319

158

5°:194

1,950

2,823 ,

421

'r'123
839

323'

23

'14,854.

24 5,098 °

' . 3,170 42

55 52,558 63 -.;.,-
764,1c 29,721 76

19:22%51,

.'32
25

41

32

45

.'.57
3,608 36

578 '37
25,347 27

1,988 vsi 35

9,538 38

14.alndicates at least partial support or spqnsOrship of work activities by theUS. governrhent.
SOURCE: Department of Energl,.based on National Acacieni lance data.

,

For the three most.comnion Pei work activities reported by the
energy-relate* resPondenis management of research and develop-
ment, basic reSearch, and applied researchthe percentageieeceiy-
ing 'U.S. government support were fairly*close for the energy,..related
,and-all doctoral scientists and engineers. The largest differences
pdrcentages receiving U.S. government.supporwere repOrtedin the
"management, bOth" activity-and in the design activity, both c,f WhiCh.
had much smaller percentageS of energy- related. doctorates receiv-
ing U.S. governrpOt ,support, and in the teaching where
energy-related doctorates had a much larger percentage receiving
U.S. government sUpPort. :

Energy-related doctorates engaged 14 'research and development
had thelargest percentage receiving U. ;.ov ment.fUnds in 1975.
ERDA.was the.most comrtron source 0 : -4? ernment support in , .

all of the primary work activities exce p hinb.



5.3 U.S. GOVERNMENT FUNDING SOURCES BY TYPE OF EMPLOYER

TABLE 5-1. U.S. Government Supported Pers'onnel by Type of Employer
). Energy-Related and All Doctoral Scientists and Engineers

Employed Population, 1975

Type Of Employer

U.S. Government Supporteda
All Doctoral

er. -Related Scientists and Engineers

Total, All Emlofer'
%1 .

p 91 t
tusiness or Industry 2,757

.. Educational Institutions 4,060

Alt).S. Government, Civilian 1,985

,State and Local Gover'nment 44

Nonprofit Organizations 904

.1-yi:,Other Employers and No Reribrt 60
..:

percent Number Percent

47 , 113,131 43

23 14,442 22

69 64,151 42
ilk

100 19,477 100

27 2,387 53

88 6,179 73

73 6,495 62

aindicates at least partial support or sponsorship of work activities by the U.S. government.
SOURCE: Department of Energy, based on National Academy of Science data,

Approxitnately one-fourth of the energy-related doctorates in
business/industry and in state and local governments received U.S.
government support. The percentage of energy-related doctorates
that received U.S. government support for Other types of employers
was approximately 70 percent or above.

ERDA was the most common source of funding for energy-related
doctorates in business/industry, educational institutions, and non-
profit organizations. Twenty-eight percent 'of the energy-related
doctorates employed by the U.S. goyernment worked for ERDA.

The percentages of energy-related doctorates and all doctoral
scientists and engineers in business or industry who.reOeived U.S.
government support were about the-same. However, among the other
types of employers (excluding the U.S. government), the percentage
receiving support varied considerably between the energy-related
and all doctorates.-Educational institutions, nonprofit organiz4tions,
and the "other employers" group (health, military, international
agencies, etc.) all had substantially higher percentages of energy-
related employees receiving U.S. governmenttupport in comparison
with all doctoral Sdientists and engineers.
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5.4 U.S. ERDA FUNDED DOCTORATES
TABLE 5-4a. Distribution of ERDA'Supported Personnel by Employment Field

Energy-Related and All Doctoral Scientists and Engineerst!
Employed Population, 1975

Emp!oymelt Field

Totar ERDA Fundedy
Mathematics
Physics/Astronomy
Chemistry
Earth, Environment, and iVrine
Scilthces

Total Engineering
Civil
Chemistry
Electrical
ndustrial, Manufacturing

Nuclear v.,

Mechanical
Fuel Technology/Petroleum
Mining
Materials Science ,

All Other Engineering
Agricultural Sciences
Biological and Medical Science
Economics/Econometrics
Psychology and Other Social Sciences
Other Fields
No Report

A

ERDA Supported
All Doctoral

Energy-Related Scientists and Engineers
Number Percent Number Percent

5,085
149

1,410
699

188
2,281

'54
299

60
16

605
235

46
19

204
743

0

166
23
45

114
10

100
3

28
14

4
45

1

6

1

12

5

1

10,954
353

3,590
1,509

690
3,324

75.

358 3,
76
16

795
356

57
,19

4 302
15 1,270

33
1090

43
1 70

208
44

3

2

100
3

33
14

6

30
1

3
1'

,7

3
1

3
12

10

2
-c

alndicafes at least partial, support or sponsorship of work activities by ERDA.
bSample size was too small w permit meaningful calculations for percentage distribution.
cl_ess than 0.5 permit,
SOURCE: Department of Energy, based on National Academy of Science data.

The distribution of ERDA support among the energy-related popu-
lation was similar to the distribution of ERDA support among all
scientists and engineers by employment field, primary Afork activity,
and type of employer. The largest difference was reported in the
engineering employment field. Within primary work activities, the
largest differences were in basic research, applied research, and
teaching.

The ERDA funded doctoratee who did not indicate they were
energy-related (5869 out of 10,95T) were relatively concentrated: by
employment field - medical and biological scientists; physical scien-
tists; and earth, environment, and marine scientists; by type of em-
ployer educational institutions and nonprofit organizations. As
noted earlier, these ERDA funded doctorates who did not indicate
they were energy-related may have indicated other areas of critical
fiational importance (e.g., teaching, health, environment, mineral
resources, defense, or food technology) or they may not have indi-
cated any area (e.g., doctorates working in nuclear physics research
or accelerator-related research).
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TABLE 5-4b. Percentage of ERDA Supported Within Total U.S. Government Supported by Employment Field, Primary Work Activity,
and Type of Employer Energy-Related Doctoral Scientists and Engineers Employed Population, 1975

Employment Field

Total, All Fields
Mathematics
Physics/Astro omy
Chemistry
Earth, Environment, and

Marine Sciences
Total, Engineering

Civil '
. Chemical

Electrical
IndUstrial,
Manufacturing

Nuclear
Mechanical
Fuel Technology/

Petroleum
Mining
Materials Science
All Other Engineering

Agricultural Sciences
Biology and Medical

Science
Economics/Econometrics
Psychology and Other
Social Sciences

Other Fields
No Report

Energy-Related,
U.S. Government

Supported

9,810
246

2,027
1,286

937

123
453
202

31

750
, 463

124
86

310
1,424

201

.340
252

279
213

63

Percent of U.S.
Government Supported

Receiving
ERDA Fundsa Primary. Work Activity

52 Total, Management/
61 Admihistration
70 Management, Research
54 and Development

Management, Other
20 Management, Both
58 Total, Research and
44 Development
66 Basic Research
30 Applied Research

Development
52 Design
81 Teaching
51 Consulting

Other and No Report
32
22 TYPE OF EMPLOYER
66

Business or Industry
52

Educational Institution
0. U.S. Government, Civilian

State and Local Government49
Nonprofit Organization

9
Other Employers

16
54
16

Energy-Related
U.S. Government

Supported

2,606 ,

2,3

1foe'l;.
q$1

,2,823
421

123
839
323
723

2,757
4,060
1,985

44
904

60

Percent of U.S.
Government Supported

Receiving
ERDA Fundsa.

!Percentage of individuals reporting one or more sources of U.S. government funding who received at least part of the U.S. government funding from ENDA.
SOURCE:. Department of Energy, based on National Academy of Science data.

Over one-half of the U.S. government supported, energy-related
doctorates employed as :mathematicians, physicists, chemists, en-.
gineers, and in the "other fields" group received at least part of their.
support frorri ERDA.

ERDA supported.over one-half of the U.S. goverhment supPorted,
energy-related doctorates in management/Abministratibh, research
and development, and design. For the energy-related.doctorates who
received U.S. government support in business/industry, eokicational
institutions, and nonprofit organizations, one-half to 1Po-thirds
received support from ERDA.

84

58

61

34
59

56
50
58
65
68
25
37
37.

53
28
32
68
12



TABLE 5-4c. ERDA Funded and All U.S. Government Funded by Employment Field
All Doctoral Scientists and Engineers

Employed Population, 1975

Total U.S.
Government

Employment Field ERDA Fundeda . Fundeda

Total, All Fields 10,954 113,131
Percent 100 100

Mathematics 353 4,608
Percent 3 4

Physics/Astronomy 3,590 11,304
Percent 33 10

Chemistry 1,509 9,303
Percent 14 8

'Earth, Environment, and Marine 690 6,745
Percent 6 6

Engineering 3,324 20,145
Percent 30 18

Life Sciences 1,123 37,068
Percent

It
10 33

Psychology and Social Sciences 113 20,057
Percent 1 18

Other Fields 208
Percent 2 3

No Report 44 905
Percent b

1

1lndicates at least partial support or sponsorship of work activities by U.S. government Agencies.
bLess than 0.5 percent.

SOURCE: Department of Energy, based on National Academy of Science data.

The distribution of doctorates supported by ERDA Was 'quite dif-
ferent from the distribution of doctorates funded by all WS. govern-
ment agencies. ERDA funded doctorates were relatively more con-
centrated in physics/aStronomy and engineering and relatively less
concentrated in life sciences and psychology and social sciences.
ERDA provided funds to about three out of ten of all doctoral physi-
Oists who received funds from one or mere U.S. government agency.



Questionnaire
1975 Survey of Doctoral Scientists and Engineers

,tstt,

1975 SURVEY OF DOCTORAL SCIENTISTS AND ENGINEERS
CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL-SCIENCE FOUNDATION

x THE ACCOMPANYING LETTER requests your assistance in this biennial survey of doctoral scientists and engineers Including the fields of the natural and
social sciences, mathematics, and engineering.

PLEASE READ the instructions for each question carefully and answer. by printing your reply or entering an 'X' in the appropriate box.

PLEASE CHECK the pre-printed information to be certain that it is correct and complete.

PLEASE RETURN the-completed form in the encloeed envelope to the Commission on Human Resources:1N 638, National Research Council,2101 Constitution
Avenue, N.W., Washington, D.C. 20418.

NOTE: ALL INFORMATION YOU PROVIDE WILL BE TREATED AS CONFIDENTIAL AND USED IN GROUP COMPARISONS FOR RESEARCH
PVRP.OSES ONLY.

APPENDIX-

055 Ni 01111.110191

11

4eg

If yournarn andtdress are incorrect, please enter correct information on the lines provided above. Include ZIP CODE.

I there is an alternate address through which you can always be reached, please provide it on the line below.

001

CIO Number Street Clly State ZIP CODE On

1. Date of Birth

Mo Day Year

n2 -16i

2. State or Foreign
Country of Birth

17.184

3. Citizenship
USA NonUSA,

1 L1

(19)

specify country
4. Sex (22)

1 11 Male 2 r-, Female

(20-21)

5. Racial /Ethnic 0 VVhitei Caucasian 3 MevicarlAmerican /Chicano 6 Other Asian (23)
Identification. 1 ) Black/Negro/Afro-American 4 ,. Puerto Rican-American 7 EOlher.specify

2 American Indian. 5 Oriental

6. List In the table below's', collegiate and gisclusto gegrees, excluding honorary degrees, that have been awarded to you. Please
chock the pro-printed information, Ingiuding the number and name of the specialty from the list on page 3, to be certain that it Is
correct and complete.

Type of
Degree

Granted
Mo. Yr

Major Field (Use Specialties List)
Name Number institution Name City (or campus) & stmt.

Bachelor's

Master's .

Doctorate
0-

Other,
Specify *
PLEASE NOTE that In items 7-10 Information is requested for both the current year,'ss of the wipatk of February 9.15, 1975, and last
year, as of the week of February 10-16, 1974.

7. Whit was your employment status as of the periods Indicated?
(Check only one category In each Year.)

1974

7a. If you were employed full-time during Feb-
ruary 9.15, 1975, In a position unrelated to
science or enginiering, what was the MOST
Important reason for taking the position?

Prefer nonscience or nonengineering
position

1

Promoted out of science or engineering
position a[12

Pay is better 3

Locational preference 4

Scienc9.,or engineering position not
available

Other. specify: L.1

170)

1975

Employed full time, science or engineering related position .

Employed lull-lime. nonscience or nonengineering related
I Li

position 2

Employed part -time, science or engineering related position 3

Employed part-time. nonscience or nonengineering related
position 4

Postdoctoral appointment (fellowship, traineeship,
research associateship. etc I 7 5 .

Unemplpyed and seeking employment 6

Specify number of months unemployed' 466 67)

Unemployed and not seeking employment 7

Retired and not employed 8 7.
Specify year of retirement' (68-691

Other. specify: 9.0

(64) (65)

1975.

7b. If you were employed part-time
during February 9-15, 1975, were
you seeking full-time employment?

86

1 Yes

2 EJ No
(71)

Please do not write
in this space

1 2-9 ctr W

I_ 1

10

.%\

Jr.

12 131,4- 15 16.

L L_

17 18 19 20 21.

- 22 23

1

24 25 26

I . I. I I

27 28 29

_ 1 '1
30 31 32 33 34 35

36 37 38

39 40 4i

1
142 43 41 45 46 47

I

A

- I

48 49 50

I .

51 52 53

54. 55 56 57 58 59

. . .

60 61 62 63

64 65

66 67 68 69.

76 '71'

71



.8. Which Wig*
of your prl

(Check onl

low best,describeelta type of organization
oyment OR postdoktoral appointment?

egciry In each year.).. 1974 1975

....,Business or indr414 , 0, 1

Junior college, 2 technical
institute ',..EI 2 E

Medical school 4
,... ', .C*1

4year college or dmve
"2,-*.'.',.

Blair s

medical school [1tr.',
Elementry or secondary sCho 5 L3 °

.Hospital or or clinic 6
, :,,fi:,.U S. military service, active apt itti-r,

- missioned Corps. e 9 . USPHS':
87 1:::';'''',,

3,, ' Slate government

r.
c:. U S government., civilian emplgy

°cal or other government,. spec
..41-;.. ,

ational Agency
of it organization. other.
la clinic, or educational. in

if y

1

vs.

9. What were the primary (A) and secondary (B) work activillea
related to your position?

(Check only one box In each column.)
XI

1974 1975

Management:or administration of: A B A B
Research and development 0 1 0
Other than research and development . 2 Li
Both . 3 0

Basic restOkcb ir.;.'...:!,.. LI 4
Applied reifiatdfraV*, 0 C] 5
Developmeht of ertfyipment, products.

systems, data *. Li c; 6
Design Li 7 El
Teaching LI Li 8
Report or other technical riling. editing' 0 LI 9
Production .... .... ... LI Ll to II t
Consulting, specify: .L1 L1 11 El 0

4 Professional Services to individuals . Li E 12
-,,.....1. Quality control,. Inspection, testing ... ri [I t3 11 CI

:v;r:Salqs, marketing, purchasing, estimatIn .. 0 14 0
-; ' ot6er..speeify ( i H 15 L-1 Li

(10.'31 114-171

Af'
Dlree and Employment etarliea Lis .4,011110 arid miler both the nrber and title of the scientific specialty

ly related to your prInoltal.empickypi P01!PlIkpicteintment.. Write n yovropecially Wit is not on the list.

195 -7 .

Number, Title of Sp-"edialty .,,,klurr4er Title of Specialty.118 7131. .

I ',direr

Pleats answer llama 11 through 1tlieglirdth9 your employment during the, week of February 945, 1975.

11 What percent °kite did4CIL devdte to sac4 of thelpilowing 12.
; aCtivitiss7 :x..1 . 4;

Manaiiemen(of dOministralor41'
1ileearr4f and deye:10pruent (241

pt..4rthan:fesearch;anclderelopmeaS ! .1261

tak
:BasTreSearch 1301

research 1321

;.")te -Deyeiopment (34)

Teaching n X31:consuttpgp.
Other, specify.

1:

"Ye

121.231

please give the name of your principal employer (organize-
lion, company; etc.. or, If sethemployed, write "self"), and
60981 place of empiciyment.

(44.491

fi-J
lt---:,r

:ee 05,
,I-: 3;7 ,? -11R- .

...13 What.Wea I basic annual solag lissociatell.ril r, prInelkiI professional
employment ciGring the week Mairuary 9.1$, i you, postdoc

. ,.': torsi appointment (e.g.. fellowhip, !niftiest( rch air ship), what t1 ,..
'7r. was your annual stigond plul*lowance.s? . t ,. ,- 71,.... 4/ .1-:44,,7, 1r 4, '.'" ,.

'NOTE: Basic annual saiaceslyour annual salary; before income ,tax. 5°0111 security. retirement, etc., but does
not inFludronuOtvertime, summer teaching, or*oth yMent for professionat work.. .

1

.::'; I!' *

TOT
ZIP Code

150-541

per year 155-571

Il academically empload: 7.7

a. Check whether salary was for 10 mob'thelar'
b. Did you hold a tenured position durIngFebniiry.

"7'
c. What is the frank of your position?

Professor
2 As-sociate Professor Lecturer
3 Alsistant Professor ean

1-12 months,427'.

9715? YSI; I No.
wit

(59>

72

1581

If yes, what year was the tenure wanted?

160-811

7 ri President or-Chancellor
8 D Other, specify :
9 Li Does not apply

8 r .

0321

L_ 1 __L__I
72 73 74 75

2

1 2.9 ctr

a

L. 1_ .1 L -.1
10 11 12 13

L L
14 15 16117

18 19 20

21 22 23

1t. _, .
24 25 26

__L__
27 28 29

' 1 rl t
30 31 32 33 34 qs

_J 3 L 1

36 37 36139 40 41

L_J_
42 43

J

44 45 48 47 48 49

L

50 51 52 53 54

55 58 '57

L_ J
58

59 80 81

L_J
82



14. How many years ol professional work experience, including teaching, have you had? Year(3) (6164)

15. Have you ever held a postdoctoral appointment? 0 Yes 1 No

If yes, list below the time periods of your most recent postdoctoral appointments

Appointment

Most Relent .

Second Most Recent

Third Most Recent

Starting Year

(66.67)

170.71)

(74-75)

How many other postdoctoral appointments have you held'

Total Months

(68.69)

(72-73)

(76-77)

(78)

16 have you over been a full-time em-
ploy.* (excluding summer employ
merit) of business or Industry since
ealoing your doctorate?

0 [lies 1 UN() (10)

It yes,
a. For.how marry yeart?

______Year(s) .(11.12)
b. If you w re employed by1

busines! r Industry In Feb-
ruary, 192, check here U. If
not, how any years ago did
'you. lea4 your most rIcei(kt
businesS or Industry employ.
ment? 4 .4,. vear,s, a-I5)

4,16,111 ' 4 /
, .to

,:

s:t

vt

a

17. Hay.* you ever been a lull -time 411.1
ployelltcludIng summer mplort
men!) an academic Inst(tullon or
organization since earning your
doctoratel

0 n Yes 1 LINO (1.6)

II yts,
a: For how moray years?

_____Ilear(s) (17.18)

b. If yeu were employed byir2
acadrnic 4nstitulThn or,
ganizalion In February, 10
Alas. check hazy D. If not,

chow many years ago did you
leave your meek recent aca-
demic empJmrielmt?

el8115) (20.21)

(651

0.

18. *aye you ever been e full-time em-
ployee (excluding summer employ-
Tent) of government (federal, state,
ir local) since earning your doc-
torate?

0 LI Yes 1 N° (22)

II yes,
a. For how many years?

Year(s) (23-241

b. If yo re employed by gos
ernm I In February, 1975.

check here LI . It not, how
- many yetirs ago did you leave

your most recent government
employment?

Year(s) (26-27)

. ..
..

19. Listed below arseleped gapics of critical natibral Interest. If you devoted a significant pfflportion of your professional time to
t..!. . ._.

.. ailikel these probierf IA, In February, 1975, please check the box for the one on which you spent the MOST time.
AV

i
- `.

-,E cation. 8 Food.productiole and technologylit Teaching . 9 Energy and fuel

2 0 Other r% IC [7:1 Other arineral resources

Health 11 Community development and services
4 0 Deanse i 12:0 Housing (planning. design. construction)
5, Ertnronmeniat protection, pollution 13 .0 Transbortation. communications
6 Space

14
.

7 n Crime prevention 4d control 14 Other, specify.

4130

, (2829)

20. Wie:illay of your work in February, 5, supported or sponsored by U.S. Government funds?

0 [ ! Yes 1 II) No 2 I-1 Don't k

II yes , which of th wing tedera agencies or departments were supporting the work? (Check all that apply.)--4

31 L ; NASAf

4

32 LI NalainAcienceFoundation
33 1,71 Envirorailintal Pr ction Agency.

34 Wnergy Research Development Administration (AEC)

35 aclear Regullory Commission (AEC)
36. [ I Agency for ?emotional Development

37 L I Department_ of the Interior

38 Natiodol Institutes of Health, HEW ,

3 Alcohol, Drug Abuse & Mental Health Administration, HEW

40 n Office of Education, HEW

C

41'0 Other HEW, specify:

(30)

42 0 Department of Defense
43 0 Department of Commerce

4$ 0 Department of Agriculture .

45 Department of Transportation

46 [J Department of iustice

47'[] Department of Housing and Urban Development
48 Other agency or department, specify:

49 L.; Don't knoW source agency

88

__
70 7I 72 73

L I
74 75 76 77

78

3.l
2.9 clr

1_1
10

L_.1.__J
11 12

L_.1 L__1 _J
13 14 15

J
. 16 17 18

1....1
-..J19 20 21

_I
22 23 24

i__ _1

25 26 27

28 29

30

1_1 L___J L._...1
3t 32 33 34

1_1 .1._ J
35 36 . 37 35,

L_J LJ ,._I-
39 40 42

___J I_ _1 L _.1 L_J
43 44 45 46

47 15 49

Ika

73



#

74

APPENDIX B
List of Doctoral Degree Specialties
and Employment Fields

DEGREE AND EMPLOYMENT SPECIALTIES LIST

MATHEMATICAL SCIENCES ENGINEERING PSYCHOLOGY
000 Algebra 400 - Aeronautical & Astronautical 600 - Clinical010 - Analysis & Functional Analysis 410 - Agricultural 610 - Counseling & Guidance020 - Geometry 415 - Biomedical 620 Devslapmental a, Gerontological030 Logic 420 - Civil 630 - Educational040 - Number Theory' 430 - Chemical 635 School Psychology052 -.Probability 435 Ceramic 641 Experimental065 - Math, Statistics (see also 544, 670, 725,
060 - Topology

729) 440 - Electrical
445 - Electronics

642- Comparative
643 - PhysiologicalOBO - Computing Theory & PTINCtiall 450 - Industrial, Manufacturing 650 - Industrial & Personnel082 - Operations Research (see also 477) 455 - Nuclear 860 Personality085 - Applied Mathematics

089 - Combinatorics & Finite Mathematics
460 Engineering Mechanics
465 - Engineering Physics

670 - Psychometrics Nee also 055;544,
680 Social

725, 729)
091 - Physical Mathematics 470 - Mechanical 698 - Psychology, General098 - Mathematics, General. 475 - Metallurgy & Phys. Met. Engr. 699 - Psychology, Other'099 - Mathematics. Other' 477 - Operations Research, Systems (see also 082)

479 - Fuel Technology, Petrol Engr.
SOCIAL SCIENCESASTRONOMY 480 Sanitary/Environmental

486 Mining
700 Anthropology101 Astronomy 497 - Materials Science Engr.
703 Archeology102 Astrophysics 4- Engineering, GeneralV9.
708 Communications4g6 - Engineering, Other'
709 - Linguistics

PHYSICS

110 Atomic & Molecular Physics
120 - Electromagnetism.
130 - Mechanics
132 - Acoustics
134 - Fluids
135 - Plasma Physics
136 Optics
138 - Thermal Physics
140 - Elementary Reticles
150 - Nuclear Structure
160 - Solid State
198 - Physics, General
199 Physics, Other'

CHEMISTRY

200 - Analytical r
210 - Inorganic
215 - Synthetic Inorganic & Organometallic
220 - Organic
225 - Synthetic Organic & Natural Products
230 - Nuclear
240 - Physical
245 - Quantum
250 - Theoretical
255 - Structural
260 - Agricultural & Food
2335 Thermodynamics & Merrill, Properties
270 Pharmaceutical
275 - Polymers
280 Biochemistry (see also 5401
285 Chemical Dynamics
298 - Chemistry, General
299 Chemistry, Other

EARTH, ENVIRONMENTAL &
MARINE SCIENCES

- 301 - Mineralogy, Petrology
305 - Geochemistry
310 Stratigraphy, Sodimentition
320_, Palsohtology
330 Structural Geology

,

341 - Geophysics (Solid Earth)
350 Geomorph., Glacial Geology
360 - Hydrology
370 Oceanography
381 - Atm ic Chemistry & Physics,
382 - Atm ic Dynamics
391 Appli ogy, Geol. Engr., Econ. Glool.:,
388 - Environmental Sciences, General -a

,389 - Environmental Sciences, Other
397 - Marine Sciencis, Other
398 Earth Sciences; General
399 - Earth Sciences, Other'

AGRICULTURAL SCIENCES

500 - Agronomy
501 Agricultural Economics
502 - Animal Husbandry
504 - Fish & Wildlife
505 - Forestry
506 - Horticulture
507 - Soils & Soil Science
510 - Animal Sciences
511 Phytopathology
517- Food Science & Technology (see also 573)
518 - Agriculture, General.
519 - Agriculture, Other' 4-a"

MEDICAL SCIENCES

520 Medicine & Surgery
522 - Public Health
523 Veterinary Medicine
524 - Hospital Administration
527 - Parasitology,
534 - Pathology
536 Pharmacology
537 - Pharmacy
538 - Medical Sciences, General
539 - Medical Sciences. Other

BIOLOGICAL SCIENCES

540 - Biochemistry bee also 2801
542 - Biophysissil
543 Biornat*Istics

'544 - Bittrks, Biostatistics (see also 055,
0, :125, 729)

545 anstomi
546 Talitology
547 Enibryology
548. Immunalogiji,
550 Botany
560 - Ecology
562 - Hydrobioio0
564 - Microbiology & Bacteriology
566 - Physiology, Animal
567 Physiology, Plant
569 - Zoology
570 Genetics
571 - Ent9mology
572 - Molecular Biology
573 - Friod Science & Technology (see also 517)
574 - Behavior/Ethology

t' 578 Biological Sciences, General ,

579 - Biological Sciences, Other'

2

'Id

710
-720 -
725 -
729 -
740 -
745 -
750 -
755
70 -

.775.-
798
799 -

Sociology
Economics (see also 501)
Econometrics (see also 056, 544, 670, 729)
Social Statistics (see also 055, 544, 670, 725)
Geography
Area Studies
Political Science, Public Administration
International Relations .

Urban & Reg. Planning
History & Phil. of Science
Social Sciences, General
Social Sciences, Other

ARTS & HUMANITIES.

841 Fine & Applied Arts (including Music, Speech,
Drama, etc.)

842 - History
843 - Philosophy, Religion, Theology
845 - Languages & Literature
846 - Other Arts and Humanities

EDUCATION & OTHER
:i..2r4P8O,,FE NAL FIELDS

938' Education

882 - Business Administration
883 Home EconomiOs
884 Journalism
885 Speech and Haring Sciences
886 Law, Jurisprudence
887 Social Work
891 Library & Archival Science
898 Professional Field, Other

899 OTHER FIELDS'.

tIfy the specific field in the space provided on the questionne4.


